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THE USE OF THIOUREA IN THYREOTOXICOSIS: A 
REPORT OF EIGHT CASES. 





By Frank L. Ritconte, M.B., B.S. (Sydney), 
AND 
Bruce L. Geppes, M.B., B.S. (Sydney), 


Resident Medical Officers, Sydney 
Hospital. 





Fottowine the initial report by Astwood” on the 
therapeutic use of certain drugs in hyperthyreoid states, 
it was decided at Sydney Hospital to administer one of 
these drugs, thiourea, to a number of thyreotoxic patients 
so that both the clinical effects and the toxic effects could 
be further studied. 
liminary report on these cases. 


Introduction. 

In 1928 Webster and Chesney™ showed that rabbits fed 
on a diet consisting largely of cabbage or brussels sprouts, 
particularly those grown in the winter, developed a hyper- 
plasia of the thyreoid gland, but that at the same time 
the basal metabolic rate was lowered. This hyperplasia 


The following is intended as a pre- 


was thought to be due to the cyanide content of the cab | 


bage. Marine and others” suggested that a cabbage diet 
induced goitre because the cyanide it contained inhibited 
the consumption of tissue oxygen. However, if iodine is 
given at the commencement of the cabbage diet, it provides 


complete protection against the goitrogenic effects of | 


cabbage. 
type of hyperplastic goitre. All these results are 
reminiscent of Reid Hunt’s work some years before, in 
which he showed that the administration of thyreoid sub- 
stance to rabbits offered protection against an otherwise 
lethal dose of methyl cyanide. 

Since the introduction of the sodium and potassium salts 
of thiocyanic acid by Pauli® in the treatment of hyper- 
tension, amongst other toxic effects of these drugs enlarge- 
ment of the thyreoid gland has been reported as having 


Rabbits fed on methyl cyanide develop a similar | 


occurred. A recent review by Foulger and Rose” describes 
such a reaction in one of their cases. The goitre was 
controlled by the administration of iodine and desiccated 
thyreoid, despite the continued use of the thiocyanate. 
Most of the reported cases of goitre following the adminis- 
tration of thiocyanate oecurred after prolonged dosage. 
In nine cases reported by Baker“ peculiar myxedematous 
swelling of the face occurred, especially in the orbital 
areas. In all these cases a fall in the basal metabolic rate 
was associated. 

More recently MacKenzie, MacKenzie and McCollum‘ 
noticed that in rats fed on sulphaguanidine a remarkably 
rapid enlargement of the thyreoid gland took place, with 
an associated lowering of the basal metabolic rate. Their 
subsequent studies showed that this effect was shared by 
a series of sulphonamides and thioureas. 

Unlike the goitrogenic activity due to the cyanates, 
hyperplasia of the gland during administration of these 
sulphonamides and thioureas is not prevented by increasing 
the iodine intake. In a series of immature rats which 
were given these substances in non-toxic doses, both 
MacKenzie and MacKenzie® and Astwood™ noticed some- 
what similar changes in the thyreoid gland. Within ten 
days a diffuse enlargement of the lateral lobes and isthmus 
together with pronounced hyperemia had occurred. Micro- 
scopically, a degree of hyperplasia was found varying with 
the dose and duration of administration of the drug. It 
was characterized by a decrease in, and later on by an 
absence of, colloid, by a heightening of the acinar cells 
and by an apparent increase in the number of acini. In 
the animals to which the administration of these drugs 
was continued for six months, the orderly cellular arrange- 
ment was maintained. When the drug was withdrawn, the 
gland rapidly returned to normal. These changes were not 
prevented by iodine, but were abolished either by the 
administration of desiccated thyreoid or by hypophysec- 
tomy. Concurrently with this alteration in glandular 
structure there developed a state of hypothyreoidism, as 
indicated by decreased food intake, decreased growth rate 
and development, and by the lowering of the basal oxygen 
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consumption. Strangely enough, these glands presented a 
histological picture consistent with that generally recog- 
nized as typical of hyperplastic goitre, and did not differ, 
except perhaps in degree and rate of development, from 
those seen in human toxic goitre or from those resulting 
from acute iodine deficiency. 

Astwood“™ has examined the goitrogenic activity of 
some 106 substances, the chemical nature of which falls 
into two distinct groups: on the one hand thiourea and 
the thiourea derivatives such as 2-thiouracil and 2-thio- 
barbituric acid, and on the other hand certain derivatives 
of aniline comprising the sulphonamides, p-, m-, o-amino- 
benzoic acid and p-aminophenyl-acetic acid. The inhibition 
of endocrine function produced by these chemical com- 
pounds has opened a new field of investigation. Hitherto 
drugs exhibiting this property of inhibiting thyreoid 
activity had never been studied. 


Hypothesis of Mode of Action. 

As has been pointed out by Astwood,® the coincidence 
of thyreoid hyperplasia and lowered basal metabolic rate 
suggests that the mechanism of action of these substances 
may be explained in one of two ways. The drugs may 
exert an action which inhibits the normal effects of the 
thyreoid hormone on tissues in general by disturbance of 
some phase of the oxidation-reduction system, or they may 
interfere with the natural synthesis of thyreoglobulin. 
Im either case the goitre would be the result of com- 
pensatory hyperplasia attempting to make up for the 
induced deficiency. 

In brief, the experimental evidence suggests that the 
second is the more likely mode of action, since the effects 
ef the drugs are abolished by concurrent administration of 
thyreoid gland. However, they would appear to have no 
@irect action on the thyreoid gland in producing hyper- 
plasia, since no goitrogenic action was demonstrable in 
hypophysectomized animals. This would suggest that the 
effect is therefore related to pituitary activity. 

It has been mentioned that the goitre produced by the 
eyanides could be prevented by the concurrent adminis- 
tration of iodine. This is not the case when the thioureas 
are administered. 

Gilman and Goodman,” in discussing this cyanide effect, 
doubted the hypothesis of depression of tissue oxidation by 
the cyanide ions, as did Astwood® in the case of the 
thioureas; yet it would appear that their modes of action 
differ, since the effects of the former can be prevented by 
the concurrent use of iodine. 


Clinical Application. 

While there may be no direct parallel between the 
results of animal experiment and its application to humans, 
Astwood”’ was prompted as a result of his work to 
administer both thiourea and thiouracil to three thyreo- 
toxic patients. The following is a brief summary of his 
observations on these cases. 

Thiourea was given orally in doses of from one to 
three grammes per day and thiouracil in doses of from 
@4 gramme to 1-0 gramme per day. In all cases clinical 
improvement occurred and there was a concurrent fall 
im the basal metabolic rate to within normal limits. 
Suspension of the drug was rapidly followed by a recur- 
rence of the thyreotoxic state. Consequently, a main- 
tenance dose was considered necessary. 

These preliminary studies indicated that thiourea and 
thiouracil might be efficacious in controlling hyper- 
thyreoidism. At the same time the use of these drugs is 
not without danger, since even in these cases thiouracil 
produced severe granulopenia in one patient. Minor toxic 
reactions followed the use of thiourea, as evidenced by a 
maculo-papular eruption of the skin and an cdematous 
appearance of the face. Of the two drugs, thiouracil was 
considered the more active, but also the more toxic. 

This work was the basis for treatment in the cases 
presented below. 


Plan of Investigation. 


From July, 1943, thiourea was given to a series of non- 
selected thyreotoxic patients of varying types. The first 


eight of these patients have been observed for a sufficiently 
long period for a report to be possible. It was decided to 
follow the changes in the basal metabolic rate, the 
variations in the level of the blood cholesterol and the 


| alterations in the weight of these patients, together with 








their general clinical state. The blood picture was checked 
every two days in each case while the patients remained 
in hospital. In those cases in which one particular system 
bore the brunt of the thyreotoxicosis, some attempt was 
made to estimate the changes occurring in that system as 
a result of therapy. 

Seven of these patients were nursed in large community 
wards. The drug was administered orally in gelatine 
capsules containing 0-5 to 0-75 gramme. The dosage varied 
from 0-5 to 5-0 grammes per diem. Although thiourea is 
soluble in water, it is unstable in solution and unpleasant 
to taste. Sedatives were not administered after treatment 
had commenced and did not appear to be required. 


Reports of Cases. 
The following are the clinical findings. 


Case I.—O.K., a married woman, aged twenty-three years, 
with two children, was admitted to hospital on June 30, 
1943. She stated that since the birth of her second child in 
1939 she had felt weak and tired. In 1942, twelve months 
prior to her admission to hospital, her lassitude increased 
and a diffuse swelling appeared in her neck. She became 
irritable and tremulous when worried, and her hands 
perspired easily. Six months later she experienced faint- 
ness on bending down or on getting out of bed in the morn- 
ing. For two weeks before her admission to hospital she had 
had palpitation on exertion. Her menstrual periods for the 
last twelve months had been regular, although the amount 
lost was less than previously. No loss of weight had 
occurred. She had had diphtheria in childhood, and at the 
age of thirteen years she had suffered from two pelvic 
abscesses, the nature of which is unknown. 

Examination showed the patient to be a thin woman, 
weighing 84 pounds. She was of nervous disposition and 
had moderate exophthalmos. A swelling of the thyreoid 
gland was visible; palpation of the gland revealed a smooth, 
diffuse, uniform enlargement of moderate consistency. It 
exhibited a slight pulsation, and over it there was a 
faintly audible bruit. The pulse rate was 100 beats per 
minute. The systolic blood pressure was 125 millimetres 
of mercury and the diastolic 65. The apex beat was diffuse. 
The heart was not enlarged, but a faint systolic murmur 
was heard at the mitral area. A fine tremor of the hands 
and tongue was present. Her feet and hands were moist. 
The urine contained a trace of sugar. 

The diagnosis of primary thyreotoxicosis following a full- 
term pregnancy was made. The toxicity was considered 
only moderate. A number of investigations were carried 
out prior to treatment. The basal metabolic rate was found 
to be +34%. The blood cholesterol level was 184 milli- 
grammes per 100 millilitres. The fasting blood sugar level 
was 94 milligrammes per 100 millilitres. Examination of the 
blood revealed that the hemoglobin value was 12-9 grammes 
per 100 millilitres, and that the leucocytes numbered 12,200 
per cubic millimetre, a neutrophile leucocytosis being 
present. 

For the first five days the patient was treated with bed 
rest and sedation. On the sixth day thiourea was given in 
doses of 05 gramme twice a day. This was continued for 
twenty-four days, when the dose was reduced to 0-5 gramme 
once a day. On the fifth day the patient complained of 
nausea, which had passed off by the following day. Clinical 
improvement occurred within ten days, and from that time 
has been maintained. The resting pulse rate gradually fell 
and the blood cholesterol level rose irregularly. The basal 
metabolic rate fell from +34% to +14% in thirty days. On 
the twentieth day after the commencement of therapy the 
patient: menstruated. Her menstrual period lasted for five 
days, which was three days longer than usual, and the 
amount lost was about normal. Exophthalmos, although 
only moderate, became less apparent. The patient left hos- 
pital looking and feeling well, although no significant 
diminution had occurred in the size of the thyreoid gland. 
She was put on a maintenance dose of thiourea of 1-0 
gramme and 0-5 gramme per day alternatively (see Figure I). 

Her improvement has been maintained, despite the fact 
that she has twice reentered hospital for extraction of teeth, 
and has had to nurse her father through pneumonia and 
look after her two children at the same time. The tremor 
of her hands and tongue, which was still present to a slight 
degree when she left hospital, had by this time disappeared. 
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After five months of therapy her basal metabolic rate had 
fallen to -—12%. Although she showed no signs of hypo- 
thyreoidism, she complained of feeling cold from time to 
time. At this stage the dose of thiourea was reduced to 
0-5 gramme per day. 

This patient, although she has been taking thiourea 
every day for ten months, has shown no severe toxic 
effects. She has, however, complained of watering of the 
eyes on occasions, and during the early part of main- 
tenance treatment a slight swelling of the tissues of the 
orbital area developed; this, however, subsided in a few 
days without treatment. 
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Days of Therapy 


Ficure I. 


Case II.—C.H., a married woman, aged thirty-seven years, 
was admitted to hospital on August 16, 1943, complaining 
of a goitre which had been present for the last three years. 
After the birth of a child fifteen months before, she had 
noticed a slight increase in the size of her neck, and during 
the last three months she had experienced a sense of con- 
striction in her throat. She complained also of being easily 
upset, of a tremor of her hands, of increasing weakness, and 
of the loss of over one stone in weight during the previous 
six months, despite an excellent appetite. On direct question- 
ing it was found that she suffered from periodic palpitation 
of the heart and from mild dyspnea on exertion. There 
was no history of menstrual irregularity, but during the 
last four months the amount lost had diminished. Apart 
from diphtheria at the age of eight, she had suffered no 
illness and had undergone no operation. She had given birth 
to five children and had had no obstetric complications. 


On examination, a moderate goitrous swelling of the neck 
was seen, involving particularly the left lobe of the thyreoid. 
The swelling was soft to palpation and slightly irregular on 
the surface. Some widening of the palpebral fissures, slight 
bilateral exophthalmos and lid lag were noted. The skin 
of the hands was moist. Early wasting of both the thenar 
and the hypothenar eminences was seen; it was more pro- 
nounced than the general loss of bodily flesh. A fine tremor 
of the fingers was present. The pulse was regular and the 
rate was 130 beats per minute. The systolic blood pressure 
was 175 millimetres of mercury and the diastolic 115. The 
heart did not appear to be enlarged, and on auscultation a 
soft systolic murmur was heard at the mitral area. The 
urine contained a trace of sugar. The diagnosis of primary 


thyreotoxicosis following pregnancy was made. The degree 
of toxicity was considered moderate. 
A number of investigations were carried out. The basal 


metabolic rate was +35%. The blood cholesterol level was 
273 milligrammes per 100 millilitres. Examination of the 
blood revealed that the hemoglobin value was 14:8 grammes 
per 100 millilitres, and that the leucocytes numbered 6,650 
per cubic millimetre, slight lymphocytosis being present. 
An electrocardiographic examination showed the rate to be 
125 beats per minute, and sinus tachycardia was present. An 
X-ray examination of the chest revealed pleural thickening 
at both apices, with some calcification, suggesting an old 
apical tuberculous lesion. The cardiac outline was within 
normal limits. 

For the first twelve days in hospital the patient was 
treated with bed rest and sedation alone. At the end of 
this period surgical measures were considered, but it was 
decided to administer thiourea. The use of sedatives was 











suspended and one gramme of thiourea was given per day, 
without the production of nausea. On the seventh day the 
thiourea dosage was increased to two grammes a day in 


divided doses. Subjective improvement was first noted about 
the fifteenth day of treatment. From this time the thyreoid 
gland began to decrease in size, and just prior to the 
patient’s discharge from hospital it was hardly visible. 
Toward the end of the fourth week the exophthalmos was 
considerably reduced. For several days at this period her 
lips were noticed to be slightly cyanotic, but no sulphemo- 
globin or methemoglobin was detected in the blood. The 
patient had one menstrual period while in hospital, and the 
amount lost had increased in comparison with the previous 
menstrual period before treatment. On account of the great 
improvement in the patient’s general condition the dose of 
thiourea was reduced on the thirtieth day to 0°56 gramme 
three times a day. On the fortieth day of treatment the 
patient was discharged from hospital on a maintenance dose 
of 2-0 grammes a day. During her stay in hospital the 
basal metabolic rate had fallen from + 35% to +4% and the 
patient felt well. She returned to her home in the country 
and was able to do her work (see Figure II). 
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Figure II. 


The patient returned for examination in eight weeks, and 
said that she felt extremely well, despite considerable family 
worry after leaving hospital. On this occasion the basal 
metabolic rate was +1% and the patient’s weight had risen 
from 114 pounds on her discharge from hospital to 128 
pounds. She complained, however, that her feet had swollen 
for several days after returning home and that on several 
occasions her eyes had watered. She remarked particularly 
on how well she slept. Examination showed that the size 
of the gland had not altered since she left hospital. Her 
eyes had resumed their normal appearance, and the tremor 
of her hands had completely disappeared. 


The patient returned home, taking a maintenance dose 
of 0°5 gramme and 1-0 gramme on alternate days, and is 
to be examined again in three months. 


Case III.—J.K., a female patient, aged forty-two years, 
had been confined in July, 1942, and ten months after- 
wards had been treated for thyreotoxicosis with sedation 
and courses of Lugol’s iodine. To this she partly responded; 
but her condition deteriorated after an attack of acute 
follicular tonsillitis. She was admitted to hospital on October 
7, 1943, complaining of extreme nervousness, loss of weight 
and palpitation of seven months’ duration. 

Examination showed the patient to be an excitable woman 
with moderate diffuse goitre, fine tremor of the hands, 
tachycardia and early exophthalmos. No other eye signs 
were present. A diagnosis was made of primary thyreo- 
toxicosis of mild toxicity. ; 

Treatment with thiourea was begun on October 10. The 
course of her illness can be followed on Figure IIZ. On 
the twelfth day a maculo-papular rash developed, which 
lasted for five days. Thiourea treatment was not suspended. 
She was discharged from hospital on December 20. The 
tremor had disappeared, the tachycardia had subsided an@ 
the thyreoid gland was no longer visible, but still palpable. 
Her weight had increased by ten pounds, and she felt well. 
By the fourth week after her discharge from hospital, the 
patient complained of the cold and also complained that 
she was rapidly gaining weight. Examination showed that 
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her skin was becoming dry and thick and that she was 
apathetic. Her basal metabolic rate was -—17%. The main- 
tenance dose of thiourea was reduced to 0-5 gramme per 
day. 
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Case IV.—J.W.B., a married man, aged fifty-six years, 
by occupation a miner, was admitted to hospital on October 
13, 1943. He said that after an accident in a coal mine 
thirteen months earlier he had begun to lose weight. From 
that period up to the time of his admission to hospital, his 
weight had fallen from fourteen stone to ten stone six 
pounds. His appetite had remained unaltered. Some three 
months after the accident he had noticed a shaking of his 
hands, which he felt had diminished over the last two 
months, although before that time it had been very severe. 
He complained also of a dull pain across his shoulders, and 
he found subsequently that his arms became progressively 
weak, until finally he was hardly able to use them. His 
hands and his feet were usually moist and hot. On specific 
questioning he said that he had been breathless on exertion 
during the last six months; this breathlessness had been 
progressive in nature. He felt periodic palpitation of the 
heart. At one time, some three months before his admission 
to hospital, his feet had swollen towards the end of the 
day; but this was not now the case. Prior to this he had 
suffered no serious illness. However, his mother had suffered 
from goitre which apparently produced no symptoms. 

On examination, evidence of weight loss was obvious. 
Extreme wasting of the muscles of the shoulder girdle, of 
the arms and of the hands was present, especialiy affecting 
those of the thenar and hypothenar eminences. To a lesser 
extent the muscle groups of the thighs and the legs were 
wasted. Myasthenia was more pronounced in the upper 
extremities. Observation of all these muscles revealed 
coarse fibrillary twitchings. The hands were warm and 
exhibited a coarse, irregular tremor. The skin was pale. 
The thyreoid gland was not palpable. Slight widening of 
the palpebral fissures and early bilateral exophthalmos were 
present. The pulse was characteristic of auricular fibrilla- 
tion, the pulse deficit ranging from 40 to 50 beats per 
minute. The systolic blood pressure was 175 millimetres 
of mercury and the diastolic 90. The heart was enlarged 
downward and to the left; the apex beat was diffuse and 
forceful. During the examination the patient was appre- 
hensive and appeared to be emotionally labile. No glycosuria 
was found. 

This patient was suffering from an extremely toxic 
myopathic thyreotoxicosis. A number of investigations 
were carried out. The basal metabolic rate was found to be 
+43%. The blood cholesterol level was 55 milligrammes 
per 100 millilitres. The amount of hippuric acid excreted 
in four hours was 0-5 gramme. Examination of the blood 
revealed that the erythrocytes numbered 4,700,000 per cubic 
millimetre and the leucocytes 4,400 per cubic millimetre, 
lymphocytosis being present. The blood urea nitrogen con- 
tent was 15 milligrammes per 100 millilitres and the blood 
creatinine level was one milligramme per 100 millilitres. 
An electrocardiogram revealed auricular fibrillation and 
pronounced myocardial degeneration. 

An electromyographic examination was made. The spon- 
taneous muscle activity of the patient was _ recorded 
electrically from the fifth abductor digiti and adjoining 
muscles of the hyothenar eminence. The method of Harvey 














and Mosland“ (1941) was employed. The electric potential 
changes were suitably amplified and observed on the screen 
of a cathode ray tube. 
phases of the muscular activity were taken. 


Photographic records of different 
Figure IVa 


25 msec. 





Figure 1Va.—Electromyograms, Case IV: Prior to treatment 
with thiourea (see text). 


illustrates a typical set of muscle action potentials from the 
fifth abductor digiti before treatment. Records were taken 
during complete relaxation and in the absence of voluntary 
movements. Four weeks after treatment the spontaneous 
activity was again recorded under similar conditions (Figure 
IVs). A comparison of these two records shows clearly the 





Ficure I1Vs.—Electromyograms, Case IV: Four weeks after 
treatment with thiourea (see text). 


great diminution in activity in the second. In normal sub- 
jects under these conditions no action potentials are 
observed. These observations seem to justify a correlation 
between the improved general condition of the patient and 
the decrease in spontaneous muscular activity. 

An initial dose of 2-0 grammes of thiourea was given to 
this patient ten days after he entered hospital. The fol- 
lowing day the dose was increased to 3-0 grammes a day 
in six divided doses. After twenty days the dose was 
further increased to 40 grammes a day, given in four 
doses of 1°0 gramme. After forty-seven days of treatment 
the dose was decreased to 20 grammes a day. Four days 
after the commencement of thiourea treatment the patient 
was given 90 minims of the tincture of digitalis in the first 
four hours and 15 minims three times a day thereafter. 
This treatment was discontinued twenty-seven days later, 
because the patient was showing signs of digitalis 
intoxication. 

The early response to treatment was slow. After some 
three weeks the patient first showed signs of subjective 
improvement. Since his appetite remained poor and there 
was no increase in weight, nine milligrammes of thiamin 
hydrochloride were given each day, and this treatment was 
continued for the remainder of his stay in hospital. From 
this period on the patient’s general condition improved. A 
second hippuric acid excretion test was made during the 
fifth week of therapy, and the amount excreted had risen 
to 1:2 grammes in four hours. Uneventful progress was 
continued until his discharge from hospital on December 11, 
receiving a maintenance dose of 2-0 grammes of thiourea 
per day (see Figure V). At this time, although there was 
little change in his muscle substance, a notable increase had 
occurred in muscular strength. The associated change in 
the electromyogram has already been discussed. The 
muscle fasciculation had disappeared and also the tremor of 
his hands. The exophthalmos was considerably reduced. 
After an initial loss, his weight had returned to that on 
his admissien to hospital. Although the apex beat was less 
forceful, slow auricular fibrillation was still present. 
Reexamination five weeks later revealed a remarkable 
improvement in the patient’s general condition. His basal 
metabolic rate was +2%, and the exophthalmos had dis- 
appeared. A great increase in his muscle substance had 
taken place. The electromyogram was similar to tracing 
IVs. He had gained one and a half stone in weight and felt 
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extremely well. 
rhythm reverted to normal. 
dose of 2-0 grammes of thiourea a day. 
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Figure V. 


Case V.—L.C., a female patient, aged fifty-five years, had 
undergone thyreoidectomy twenty-eight years earlier. Her 
symptoms on admission to hospital on September 20, 1943, 
were dyspnea on exertion and palpitation present for years, 
loss of one stone in weight, anorexia and increasing fatigue 
of six months’ duration. 

Examination revealed the patient to be a frail, thin 
woman, with wasted muscles. A thyreoidectomy scar and 
a palpable, firm, nodular, thyreoid remnant, a coarse tremor 
of the hands and tachycardia were present. No eye signs 
were observed. 

After three weeks of sedation, surgical treatment was 
considered inadvisable. The administration of thiourea was 
then started. Nausea was experienced for the first three 
days. Subjective improvement began on the fourteenth 
day, and strength gradually returned to the muscles, but 
there was little increase in their substance. Leucopenia 
occurred on the twenty-fourth day and lasted for two days. 
The tremor disappeared, the pulse rate returned to normal 
and the patient was discharged from hospital on November 3, 
feeling well. Anorexia persisted and the condition of the 
thyreoid gland remained unaltered at that time. The pro- 
gress is shown in Figure VI. 
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Figure VI. 


Reexamination of the patient on January 13, 1944, revealed 
the thyreoid gland to be of increased size and softer con- 
sistency. There were no thyreotoxic symptoms or signs. 
Her weight had increased by seven pounds. 


Case VI.—D.F., a female patient, aged twenty-four years, 
was admitted to Sydney Hospital on October 6, 1943, after 
six weeks’ medical treatment for thyreotoxicosis to which 
she did not respond. Her symptoms on admission to hospital 
were dyspnea on exertion, palpitation and lassitude of ten 
weeks’ duration, a throbbing swelling in the neck present 
for ten weeks, sweating, nervousness and irritability of six 
weeks’ duration, and periodic attacks of dyspnea and hyper- 
Pnea with palpitation. She had had oligomenorrhea for 
six months. 





Examination of the heart showed the 
He continued on a maintenance 





Examination revealed the patient to be a nervous young 
woman. A firm, smooth, diffuse enlargement of the thyreoid 
gland, tachycardia and a fine tremor of the hands were 
present. Plummer’s sign was present. The palpebra) 
fissure was wide, but there were no other eye signs. 

The administration of thiourea was started on October 8. 
An attack of hyperpneea occurred on the second day. Sub- 
jective improvement began about the tenth day and was 
maintained, though irregularly for the first three weeks. 

The high figures for the basal metabolic rate in the third 
and fifth weeks were not accompanied by a clinical relapse. 

The tremor had disappeared, the pulse rate had fallen 
and the patient felt well when discharged from hospital on 
December 10. The gland decreased in size and its con- 
sistency remained unaltered. The progress is shown in 
Figure VII. 
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Figure VII. 


Case VII.—F.K., a married man, 
practised as an industrial chemist. Some seventeen months 
prior to his admission to hospital he had an attack of 
influenza, from which recovery was prolonged, and there 
was some residual weakness. During the following six 
months he noticed that he tired easily and was “nervy”. 
Over the last four months his strengh had declined to such 
an extent that he was unable te continue his occupation. 
In the earlier months he was driven to his work and 
became exhausted after working from one to two hours. 


aged sixty-five years, 


#radually he had to give up even these trips, and later 
he could remain standing for only very short periods. 
Eventually, some two months before he entered hospital, 


short conversations and sitting up in a chair proved too 
much for him and he was forced to lie down. About the 
time that he gave up his occupation he became aware of 
a tremor of his hands, which became so pronounced that 
he had difficulty in signing his name. Over this entire period 
of seventeen months his weight had dropped over two and 
three-quarter stone, to ten stone two pounds. During the 
last three months anorexia had been present, and at this 
stage a diagnosis of carcinoma ventriculi was considered. 
Previous to this he had had no serious illness or operation. 
An uncle had suffered from thyreotoxicosis at the age of 
sixty-two years. 

Radiological examination in hospital failed to confirm the 
diagnosis of carcinoma _ ventriculi. The patient was 
emotionally unstable, apprehensive and restless. The skin 
was a grey hue, and moist. Slight prominence of the eye- 
balls and an associated blepharitis were present, but no 
other eye signs of thyreotoxicosis were found. The hands 
were affected by a pronounced coarse tremor, which made 
it difficult for the patient to feed himself. The right lobe 
of the thyreoid in its lower portion was slightly enlarged. 
The resting pulse rate was 90 beats per minute. The 
systolic blood pressure was 140 millimetres of mercury and 
the diastolic 90. Generalized muscular wasting was most 
evident in the muscles of the shoulder girdle, the arms and 
the hands. The wasting of the hands involved mainly the 
muscles of the thenar and hypothenar eminences and the 
interossei. Coarse, rapid, fascicular twitchings were present 
in all these larger muscles and also in those of the thighs. 
Myasthenia was severe, the muscles tiring rapidly against 
resistance. There was no weakness of the muscles 
innervated by the cranial nerves. The tendon reflexes were 
hyperactive, though of the myasthenic type. The urine 
contained a trace of sugar. 
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A diagnosis of the myasthenic, myopathic type of thyreo- 
toxicosis was made. The patient was obviously suffering 
from a severe grade of thyreotoxicosis and was considered 
too ill for operation. A number of investigations were 
carried out. The basal metabolic rate was found to be + 32%. 
Examination of the blood revealed that the erythrocytes 
numbered 3,760,000 per cubic millimetre and the leucocytes 
6,400 per cubic millimetre. Unfortunately no electromyo- 
graphic studies were made of this patient. 

The patient was admitted to hospital on October 11, 1943. 
One gramme of thiourea was given on that day, and the 
following day the dose was increased to two grammes per 
day. This dosage was continued until the sixteenth day, 
when three grammes were given per day until the thirtieth 
day. The dose was then reduced to 2:5 grammes a day, 
and that quantity was given each day until the patient left 
hospital. Throughout hospital treatment thiamin hydro- 
chloride was given in doses of 9-0 milligrammes per day. 

The patient’s condition remained unchanged for the first 
eight days. Although his appetite was poor during this 
period, he did not continue to lose weight. From this time 
his appetite improved, and a steady gain in weight took 
place until, just prior to his leaving hospital, his weight 
had increased by nineteen pounds. At the same time the 
wasted muscles regained much of their lost substance and 
strength. On the twenty-second day of treatment the patient 
felt well enough and was strong enough to get out of bed 
and sit about for short periods. By this time the improve- 
ment in his condition was obvious. His skin had taken on 
a healthy colour, the tremor of his hands was greatly 
decreased and muscle fasciculation was no longer in 
evidence. 

A blood count made prior to admission to hospital showed 
a macrocytic anemia to be present. The erythrocytes 
numbered 3,760,000 per cubic millimetre and the colour index 
was 1-1. This anemia was still present on the tenth day of 
treatment. Although no specific treatment was instituted 
for the anemia, by the twenty-fourth day the red cell 
picture had returned to normal and subsequent examina- 
tions have shown this to remain unaltered. (See addendum.) 

At the time of his discharge from hospital on November 21 
the change in the patient’s condition was remarkable. 
Although there was still an occasional tremor of the hands, 
the eyes appeared normal and a great increase in muscular 
strength and activity had taken place. There appeared to 
be no change in either the size or the consistency of the 
thyreoid gland. The patient was given a maintenance dosage 
of 1-0 gramme and 0-5 gramme of thiourea on alternate days. 
For the following two weeks the patient was able to walk 
about his garden without undue fatigue. The maintenance 
dose was reduced to 0°5 gramme per day. During the next 
month he was again able to spend about half of each day 
at his work and felt in good health. Subsequent reexamina- 
tion six weeks after discharge from hospital showed the 
signs of hyperthyreoidism, other than a slightly enlarged 
thyreoid gland, had completely disappeared. His main- 
tenance dose of thiourea was further reduced to 0°25 gramme 
per day. 
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Fieure VIII. 


This patient suffered from no toxic effects other than 
watering of the eyes, the discomfort of which was 
aggravated by chronic blepharitis. His progress is shown 
in Figure VIII. 











Case VIII.—E.P. was a female patient, aged thirty years. 
Her symptoms on admission to hospital on September 30, 
1943, were the following: a large goitre, present for two 
years, dyspnea and palpitation on exertion for one year, 
and irritability and emotional instability of one year’s dura- 
tion. Her appetite was excellent. Whether a change in 
her weight had occurred was doubtful, but she had probably 
lost weight. Three paternal cousins, living in the same 
district, suffered from goitre. 

Examination revealed the patient to be a slim woman 
with a large, diffuse swelling of the thyreoid gland, of 
moderate consistency. All the eye signs of hyperthyreoidism 
were present and exophthaimos was pronounced. Her 
hands were hot, moist and tremulous, and the nails showed 
Plummer’s sign. Tachycardia was present, but the heart 
was not enlarged. The urine contained a trace of sugar. 
A diagnosis was made of primary thyreotoxicosis of severe 
toxicity. 

Treatment with thiourea was started on October 3. No 
clinical improvement appeared to occur during the first 
three weeks and the patient lost twelve pounds in weight. 
About the fifth week she began to show gradual improve- 
ment and to gain in weight. She was discharged from 
hospital on December 10. Her basal metabolic rate had 
fallen from +61% to +24%. The tachycardia and tremor 
had disappeared and she was calm in disposition. Exoph- 
thalmos was less evident. The thyreoid gland became 
firmer, but did not decrease in size. Surgical intervention 
was considered for cosmetic reasons, but the patient felt 
so well that she requested to continue thiourea treatment 
for a further three months in the hope that the gland 
might decrease in size. The drug caused no toxic effect 
other than periodic watering of the eyes. The patient’s 
progress is seen in Figure IX. 
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Figure IX. 


Dosage and Maintenance Dosage. 
While these patients remained in hospital under observa- 
tion, in some cases up to 5-0 grammes of thiourea were 
given each day. This dose was divided so that 0-75 gramme 
was given every four hours for four or five doses. This 
method of dosage was adopted in the more recent cases, 
as we have found that the drug is rapidly absorbed and 
excreted (see Figure X). The maximum blood concentra- 
tion from a large single dose of up to 30 grammes is 
attained within one and a half hours after oral adminis- 
tration. Theoretically, it would seem that small frequent 
doses would be more effective in maintaining a blood 
concentration than larger and more widely separated doses. 
It has not yet been shown whether this is so, nor whether 
the maintenance of a given blood concentration is more 
effective in producing relief. In the earlier cases in this 
series up to 2-0 grammes a day were given in three divided 
doses of 0-5 or 0-75 gramme, with good effect. As yet we 
are unable to decide which is the more beneficial method 
of dosage. 
Once the patient has become relatively normal, 
question of a maintenance dose has to be considered. 
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1Blood thiourea concentrations were determined polaro- 
graphically. A paper describing the method employed is being 
prepared for publication by Lyons, of the Kanematsu 
Institute, Sydney Hospital. 
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administration of the drug is stopped, the basal metabolic 
rate will rise and the clinical condition rapidly relapses.” 
On the other hand, if the dosage employed to produce 
relief frem symptoms and signs is maintained, it would 
appear that in time the patient may become myxedematous. 
MacKenzie and Mackenzie“ quote Gersh’s® observation 
that the colloid in the thyreoid glands of animals treated 
with thiourea differs from normal thyreoid colloid in being 
deficient in organic iodine. Again, Marine“ has shown 
that hyperplasia of the thyreoid gland, if unrelieved, may 
ultimately give way to exhaustion atrophy. With regard 
to these observations, Himsworth™ points out that it is 
possible that long-continued administration of thiourea to 
humans suffering from thyreotoxicosis, the drug having 
theoretical possibilities of increasing the hyperplasia, may 
be followed by ultimate atrophy of the gland. The state 
of thyreotoxicosis would be cured by destruction of the 
source of thyreoid hormone. These considerations indicate 
the importance of maintenance dosage. 


o: 








Fiecurp X. 

Blood concentration curves of thiourea after ingestion of 

single doses: (1) three grammes of thiourea ingested (six 

hours post-absorptive); (2) two grammes of thiourea 

ingested (six hours post-absorptive); (3) two grammes 

of thiourea ingested cons wad post-absorptive) (see 
ext). 

In the earlier cases these patients were discharged from 
hospital receiving a maintenance dose of 2-0 grammes a 
day. Such dosage has also been used by Himsworth®™ in 
the continuation therapy of six patients treated by him. 
Reexamination of patients in our series receiving this 
dosage, however, has shown it to be too large. 
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Ficure XI. 


In three cases, subnormal basal metabolic rates were 
produced: in one woman (Case III) the value fell to - 17%, 
and signs of early hypothyreoidism appeared. In the 











readjustment of the dosage in the earlier cases, and | 





throughout the maintenance treatment in the more recent 
cases, doses varying from 0-25 to 1:0 gramme a day have 
been given and found sufficient. ‘ 

The necessary duration of maintenance therapy is 
unknown, but in those cases in which maintenance has 
been in operation for over three months, it has been found 
that there has been a progressive decrease in the: dosage 
required. One patient has been adequately maintained on 
0-25 gramme a day. 

It is well known that the natural course of thyreo- 
toxicosis is subject to exacerbations and remissions, and 
that finally the disease may even burn itself out, being 
occasionally followed by myxedema. This fact is of 
importance in the regulation of the maintenance dosage. 
In each case it may be necessary either to increase or 
to decrease the maintenance dose to counteract the natural 
trend of the disease. Therefore patients should be 
reexamined from time to time after their basal metabolic 
rates have returned to normal. 


Toxic Effects and Side Effects. 


The use of thiourea in these cases was not without 
certain dangers and limitations. As has been pointed out, 
Astwood® reported as toxic effects severe granulopenia 
and a maculo-papular skin rash, and also noted that this 
drug, unlike thiouracil, imparted a characteristic odour 
to the breath. We found that this odour was detectable 
in all patients and was especially noticeable in those 
taking a large dose, although the patient remained unaware 
of it. While the patient was taking a small maintenance 
dose the odour was detected only with difficulty. Thiourea 
imparted a similar odour to the urine. It was soon found 
that the sulphides excreted in the urine obscured the 
results of both Benedict’s and Fehling’s tests for sugar, 
copper sulphide being formed as a precipitate. 

Reference has already been made to the nausea which 
occurred in the early stages. Vomiting may also take 
place. This side effect, should it occur, passes off in a 
few days. 

As late effects after some six weeks of therapy, twe 
patients (Cases I and VII) developed a myxedema-like 
swelling of the orbital tissues, which subsided untreated 
in a few days. This may be of a similar character to that 
occurring -during the administration of thiocyanate ia 
the treatment of hypertension.“ One patient (Case II) 
developed a mild edema of the ankles six days after being 
allowed out of bed. This was probably orthostatic, since 
it disappeared spontaneously and has not reappeared, 
despite continued therapy. Williams and Bissell,“ in 
reporting the effects of thiouracil in thyreotoxicosia, 
encountered a similar occurrence in two cases. Associated 
with the slight transient swelling in the legs were an 
increase in the serum chloride level and a decrease in 
the carbon dioxide combining power of the blood. During 
the third week the patient in our Case II also showed a 
faint cyanotic tint noticeable in the lips and nail beds. 
Neither methemoglobin nor sulphemoglobin was detected 
in the blood. Although granulopenia has not occurred in 
this series of cases (see addendum), a depression of the 
number of leucocytes occurred in Case V; this appeared on 
the twenty-fourth day of therapy. There was a relatively 
equal diminution in all types of leucocyte. 

In Case III a maculo-papular rash occurred on the 
twelfth day of therapy. It was most pronounced on the 
upper part of the chest and the upper arms. It reached 
its maximum intensity in two days and had completely 
disappeared in five days. There was no associated con- 
stitutional disturbance. Administration of the drug was 
not discontinued. 

Six patients complained of intermittent watering of the 
eyes occurring at different periods during treatment; twe 
noticed it for the first time after leaving hospital. The 
symptom was never severe, and examination revealed no 
abnormality of the eyes or lachrymal apparatus save in 
one case (Case VII), in which an associated blepharitis 
was present. This, however, had been present periodically 
before treatment commenced. 

Amongst patients who have commenced treatment too 
recently to be included in this report the following impor- 
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tant effect, presumably toxic, has been noted. Seven days 
after the commencement of treatment with thiourea (3-0 
grammes per diem) the patient developed a remittent 
fever. The temperature rose suddenly to 103°6° F. and 
fluctuated between this level and normal for the next 
fourteen days, when thiourea treatment was suspended. 
The temperature fell to normal within one day of cessa- 
tion of treatment. During the febrile period the patient 
complained of a sense of fullness in the head and of a 
tight feeling in the chest. There were no other symptoms, 
and no abnormal clinical’ signs were detected. X-ray 
examination of the chest revealed no pathological change 
and the blood picture and blood count were normal. 
Investigation for other causes of the fever gave negative 
results. Eleven days after the temperature had returned 
to normal a similar dose of thiourea was again given. 
Within two days a remittent fever occurred and persisted 
until the administration of the drug was discontinued. In 
this patient the subsequent administration of thiouracil 
did not cause any elevation of temperature. 


Thiourea, however, is not so toxic as other members of 
this series of drugs.“” Nevertheless, we believe that all 
patients taking this drug should be kept in hospital at 
least until the basal metabolic rate has returned to within 
norma! limits, in order that the patients may be under 
close observation. The blood picture should be checked 
frequently. Leucopenia alone appears to be no indication 
to cease therapy, provided the neutrophile leucocytes are 
not depressed to a relatively greater extent than other 
forms. No doubt, as more cases are reported, other toxic 
effects will come to light. 

It should not be forgotten that these anti-thyreoid sub- 
stances may be effective in controlling conditions other 
than thyreotoxicosis. In one of our cases (Case VII) a 
macrocytic anemia appeared to be corrected by the 
administration of thiourea unassociated with any hema- 
tinfe principle. Dameshek, Berlin and Blumgart™ reported 
promising results in the treatment of chronic lymphatic 
leuchemia by total thyreoidectomy. More recent reports 
have challenged this work.“ Since the condition is 
associated with a raised basal metabolic rate, it would be 
interesting to examine the effect, if any, of thiourea on 
the basal metabolic rate, blood picture and clinical state 
of patients suffering from this disease. 


Discussion. 


In the discussion of the results obtained, it remains 
clear that no sure conclusions can be drawn from so 
small a number of cases. However, in every case we have 
been satisfied that clinical improvement has occurred, 
amounting to complete relief, such as may be expected 
only after successful thyreoidectomy. This change is 
especially interesting, since in three of these cases con- 
sulting surgeons considered that the degree of thyreo- 
toxicosis present was so great as to make the patients 
unsuitable for operation. After some ten to twelve days 
each patient showed subjective improvement. As treat- 
ment continued, so did their clinical condition improve, 
until in a period ranging from forty to sixty days all were 
free from symptoms. When administration of the drug 
has been continued after the patient’s discharge from hos- 
pital, the general improvement has been maintained. 

During the first few days of treatment nausea was 
experienced, usually about half an hour after thiourea 
was taken, especially by those whose initial dosages were 
large. Although none of these patients vomited, it would 
seem wise to accustom patients to thiourea in small doses 
for the first few days. Subsequently larger doses can be 
administered without nausea. This effect may be in part 
psychological, since we ourselves have on several occasions 
taken large single doses (3-0 grammes) with no sensation 
of nausea. 


Goitre. 


The changes noticed in the goitre were variable. In 
some cases it decreased in size, while in others little 
change was apparent. This may limit the field of usage, 
since in certain cases a desirable cosmetic effect may not 


} 








be obtained (Case VIII). A more important outcome of 
this may be the failure to relieve any pressure symptoms 
resulting from an enlarged thyreoid gland. Himsworth®” 
reported one such case in which subsequent thyreoidectomy 
was performed. In two cases (Cases I and VY) in 
which the thyreoid gland was palpable prior to therapy, 
the gland slightly increased in size, as might be expected 
from animal experiments. In neither of these cases was 
there _ regression in the clinical improvement that had 
occurred. 


Ezophthalmos. 

Although no measurement of the degree of exophthalmos 
was made pricr to therapy, in the six cases in which this 
sign was present the eyes became less prominent. In three 
cases the eyes returned to a normal appearance. 


Tremor. 

The tremor of the hands was one of the signs that 
responded more slowly to treatment. In six cases the 
tremor had disappeared before the patient’s discharge from 
hospital, but the improvement was gradual and irregular. 
There were two cases in which it had not completely sub- 
sided before the patients left hospital; the subsequent 
examination of these patients showed the hands to be quite 
steady. In the two frankly myopathic cases (Cases IV 
and VII) there was an increase in both substance and 
power in the affected muscles. The return of strength in 
Case VII was outstanding. 


Tachycardia. 

The decrease in the sinus tachycardia can be followed 
on the charts. The response to treatment is seen to be 
slow. However, the plotted pulse rates do not show the 
changes from a fluctuating to a stable pulse rate during 
each day, as were seen in the pulse charts recorded every 
four hours. 

One patient (Case IV) presented with auricular fibril- 
lation. After eleven weeks of thiourea treatment the 
cardiac rhythm reverted to normal and has since remained 
so. Should this be the result of thiourea medication, the 
question of beneficial treatment of the thyreocardiac patient 
by this method is opened. The relief that may follow 
thyreoidectomy upon thyreocardiac patients suffering from 
angina pectoris or cardiac failure may be paralleled by 
the use of one of this series of drugs. 


Weight and Basal Metabolic Rate. 


Consistent with the clinical improvement were the 
changes in weight and basal metabolic rate. In every 
case the basal metabolic rate returned to a normal or 
subnormal level before the patient’s discharge from hos- 
pital. This effect has been preserved by a maintenance 
dose. The period of time required for this change to take 
place would seem to depend, on one hand on the degree 
of toxicity of the patient’s condition, and on the other, on 
the dosage of the drug employed, rather than on the 
height of the basal metabolic rate. In some cases (Cases 
IV, VI and VII) it can be seen by the charts that thiourea 
did not produce a direct fall to a normal value in the 
basal metabolic rate. This may possibly be accounted for 
by a natural exacerbation in the course of the disease. 

In passing, it may be noted that we have been impressed 
by the observation, already known but frequently over- 
looked, that there is no exact relationship between the 
height of the basal metabolic rate and the severity of the 
disease. 

In those cases in which there was a history of weight 
loss, the increase in weight which occurred during treat- 
ment was one of the most promising indications of the 
possibilities of this series of drugs. After ten to twenty 
days of treatment the weights of these patients began to 
increase, and to a lesser degree they continued to do so 
after their discharge from hospital. 


Blood Cholesterol Level. 
An important and dramatic change in patients taking 
thiouren was the. alteration which occurred in the blood 
cholesterol level. Although the relationship between the 
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function of the thyreoid gland and the metabolism of 
cholesterol and other lipoids is unknown, the changes in 
the blood cholesterol level associated with abnormalities 
of the gland are well established. There is a general 
agreement that high levels accompany the hypothyreoid 
state and that low normal or subnormal values are found 
in hyperthyreoidism. It has been stated in a recent review 
on blood cholesterol by Weinhouse®™ that a wider range 
in the blood level should be considered normal than has 
hitherto been accepted. He suggests a range of from 
109 to 376 milligrammes per 100 millilitres. Although this 
is a wide variation, for any one normal individual the 
level fluctuates between narrow limits, being uninfluenced 
by ordinary dietary variations. There is, however, an 
alteration during menstruation and pregnancy. Reports 
on the diurnal variation disagree; but the weight of 
evidence indicates that the changes are not significant. 

In the present series of cases, although the blood was 
taken about the same hour each day, no attempt was 
made to regulate the cholesterol intake. In every case 
thiourea produced a pronounced rise in the blood 
cholesterol level and a wide fluctuation in that level from 
day to day. 

Such a change as occurred in the blood cholesterol level 
in these cases might be expected if the thyreoid function 
was tending toward normal or subnormal activity. How- 
ever, the significance of this rise is unknown; but the 
continued high cholesterol values such as are produced by 
this drug may play some part in the production of arterio- 
sclerosis. It has been shown statistically by Steiner and 
Dormanski™ that the blood cholesterol levels of patients 
with coronary sclerosis were significantly higher than 
those of normal persons, and further, that the diurnal 
variations in these levels were greater than those of 
normal subjects. 

Conclusions. 


In the present series. of cases and in_ those 
previously reported, the following conclusions have been 
reached.“ ¢» 


1. That thiourea and other drugs of this series offer a 
new therapeutic attack on thyreotoxicosis and warrant a 
much fuller investigation. 

2. That thiourea is equally effective in both primary and 
secondary thyreotoxicosis, and that it has given relief in 
three cases of the rare, myopathic type of thyreotoxicosis. 

3. That the administration of thiourea does not always 
produce a reduction in the size of the thyreoid gland, and 
that subsequent operation is indicated in some cases 
either for the relief of pressure effects or for cosmetic 
reasons. 

4. That in certain cases in which the operative risk is 
considered to be too great, thiourea provides a therapeutic 
means of affording such patients complete symptomatic 
relief. 

5. That thiourea and other members of this series of 
drugs may produce toxic effects when introduced into 
the human body. Certain of these effects may be of 
serious consequence; therefore patients should remain 
under observation during the early part of treatment, and 
should be reexamined from time to time thereafter. 
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Addendum. 

In the discussion of the preceding cases, three apuded 
points were made—namely, that the use of thiowrea and 
allied drugs is still in its experimental stages, that certain 
toxic effects may and do follow their administration; and 
that it is necessary to exercise considerable vigilanee ‘in 
their use. The progress of the patients since their ease 
records were written serves to lay strong emphasis on 
these points and to indicate how imperative it is that 
these drugs are used with due care and adequate control. 

In both the cases to be cited acute granulopenia 
developed, from which recovery occurred. 

The first patient (Case VII) continued in improved 
health from the time of discharge from hospital until’ the 
evening of January 21, 1944. He had been taking thiourea 
for a period of a little over three months and was reééiving 
a maintenance dose of 0-25 gramme per day. ‘On the 
evening of January 21 he returned from work and com- 
plained of malaise, lassitude and headache. On the fol- 
lowing morning, although feeling no better, he sunbaked. 
That same evening he felt much worse and was febrilé; 
he attributed his condition to too much sun. During ‘the 
next day both the malaise and lassitude increased, héead- 
ache was severe and his throat tecame sore: '' He vomittéa 
several times during the night, and on the morhing of 
January 24 he looked seriously ill. | Examination showéd 
him to be suffering from acute pharyngitis and stomatitis 
with areas of mucosal ulceration. The diagnosis of acute 
granulopenia was confirmed by blood examination, and 
was transferred to hospital. ‘The thiourea ' whieh’ ‘he haa 
been taking each day was suspended. The ‘su 
course of his illness toward recovery and thé’ tréatment 
employed can be followed on’ Figure X.° He “was 
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given five minims of Lugol’s solution night and morning, 
in’ order to control. the underlying thyreotoxic condition. 
He made an uneventful recovery in hospital, and although 
he had lost some weight, on the day of leaving hospital 
he still showed no signs of his previous thyreotoxicosis. 

The second case of acute granulopenia to occur during 
thiourea treatment is not included in the preceding case 
histories. Dr. J. H. Blakemore has kindly allowed us to 
mention this case. On the twenty-sixth day of treatment 
his patient developed granulopenia. Following the adminis- 
tration of pentose nucleotide and a whole blood transfusion, 
the patient made an uninterrupted recovery, although for 
some days her condition caused considerable concern. 

In conclusion, it must be stated that if further experience 
shows that granulopenia is a not infrequent result of this 
treatment, the fact may restrict the use of these drugs in 
many cases to a preparatory function preceding surgical 
intervention. These two cases not only illustrate the fact 
that thiourea, like thiouracil,“’ may produce serious blood 
changes, but that these changes may occur in certain 
subjects after only small quantities of the drug have been 


taken. 
eres ee Oe 


CEREBRO-SPINAL FLUID PROTEIN AND 
INTRACRANIAL TUMOURS. 
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Tue effect of inflammatory, degenerative and neoplastic 
change in the central nervous system on the cerebro- 
spinal fluid has attracted the attention of many observers, 
and as a result a number of constant relationships has 
been found to exist between certain pathological processes 
and the fluid. In other cases the association appears much 
less obvious. In this second group, the relation between 
neoplasms of the central nervous system and the protein 
content of the cerebro-spinal fluid presents an interesting 
problem which has been studied by a number of workers, 
whose results in some respects are in accord, yet in 
others show considerable disparity. 

Ayer,” in 1928, published a report of an investigation 
of 67 patients with verified tumours, and found that the 
protein content of the cerebro-spinal fluid of 73% was 
increased. Other writers have variously assessed the 


| 








incidence of this increase as follows: Merritt,” in 70% of | 


182 cases; Hare,” in 56% of 186 cases; Greenfield and 
Carmichael,” in 44% of 54 cases; and Moersch,” in 53% 
of 127 cases. 

This wide range from 73% to 44% indicates the neces- 
sity for closer analysis of protein increase and tumour 


cell type, and of situation and such associated factors as | 


increased intracranial pressure, vascularity and direct 
contact of neoplastic tissue with the circulating ventricular 
or .cerebro-spinal fluid. The attention of one of us has 
been drawn to the problem during the last eight years of 
neurosurgical practice in Australia, owing to the relative 
infrequeacy with which an. increase in protein content 
has been found here in the cerebro-spinal fluid of patients 
with intracranial tumours verified at operation or autopsy. 


From the mechanistic point of view, several authors 


have. postulated different reasons for protein increase in 
the ecerebro-spinal fluid in the presence of intracranial 
tumour.. One of the most widely held views is that contact 
with the ventricular wall or arachnoid space is the most 
important factor. Reference to this is made by Merritt, 
Ayer.and others. Another suggestion has been made that 


hemorrhage and necrosis in and around the tumours are | 


the responsible factors. Again, in 1937, Deane presented 
a ceview of cases and postulated that interference with 
the venous drainage of the chorioidal plexus was the cause. 
He, reviewed .a number of cases from the point of view 
of,.impaired venous drainage, and found that. in those 
ceases,in which the protein content was increased, there 
wag often ewidence of interference with the chorioidal 


plexus circulation and with that of its effluent veins. 
Several attempts have also been made to correlate the 
protein increase with pathological type, and the results 
have led to the suggestion that glioblastoma multiforme 
is most frequently associated with increase. 


The Present Review. 

In this article a review is made of a series of cases 
from two sources—namely, from private cases of one of 
us, and from the records of patients, operated upon in 
the neurosurgical department of the Royal Prince Alfred 
Hospital by Dr. R. A. Money, Dr. W. L. Reid or Dr. 
Gilbert Phillips. 

A series of 161 cases of tumours in various intracranial 
situations is reported, in which the histological type, 
size and site of the tumour, its proximity to the ventricular 
wall or the subarachnoid space, the duration of symptoms 
and the pressure and protein content of the cerebro-spinal 
fluid have been recorded. This series represents only a 
proportion of the cases of intracranial tumours in which 
operations have been performed in recent years, and it 
is selective, owing to the fact that in some cases operation 
was carried out without examination of the cerebro-spinal 
fluid, and that in others, although the figures for the 
cerebro-spinal fluid protein content are available, per- 
mission for post-mortem examination was not given and 
the pathology of the growth remains uncertain. 

Full details of all cases are tabulated in the text figures, 
which are subdivided into five groups as follows: 


Gliomata of cerebral erparmeeuting 71 cases 
Meningiomata " = at rs 17 cases 
Infratentorial tumours 38 cases 
Tumours of the sapasiemiel region 22 cases 
Miscellaneous : R 13 cases 

Total 161 cases 


Previous writers are in fairly Femeeal eqpeument that 
a figure of 40 milligrammes per centum of protein in the 
cerebro-spinal fluid should represent the highest normal 
level. We have accepted this figure for the purpose of 
this article; but it is realized, at the same time, that some 
authorities regard this figure as suspicious, more par- 
ticularly if the globulin fraction, in the absence of luetic 
infection, is disproportionately increased. For all practical 
neurosurgical purposes, little attention need be paid to 
alterations of protein content below 50 milligrammes per 













































































centum, since the figure varies with the method of 
quantitative determination employed. 
amen aty TABLE I.' 7 rete 
Number Average 
| j with |. Increased 
Situation of -| Pathological Total Protein — Protein 
Tumour. Structure. Cases. Increase Content 
| . in —- (Milli- 
8 grammes 
Fiuid. per Centum.) 
Glioblastoma | 37 13 &8 
Cerebral. . Astrocytomata 27 8 138 
Other . ‘ody aot 3 76 
| Astrocytomata 12 | 1 50 
| Cerebellar and | Medulloblastomata | 5 | 1 60 
pontine. | | | 
| Other 12 | 2 175 
| Acoustic neuromata! 8 | 8 123 
Cerebello-pontine | 1 
angle. | Hemangioma as 1 0 —_ 
Meningeal Meningiomata 17 | 2 90 
Adenomata. . ; mu | 1 100 
Pituitary and / 
suprasel Craniopharyn- | 
giomata .. ee 2 500 
Miscellaneous Metastatic, colloid 
cysts, angiomata 13 | 2 200 
Totals 161 42 
Percentage . . ~ . | 100 26 <i 
wT. ET ot, FO a 
bs submitted, with te Se peace in July, 1943. This form of 
was too bulky to w of publication and has been replaced by the 


condensed summary above 
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Discussion. 

In 42 of the 161 cases, or 26%, an increase in the protein 
eontent of the cerebro-spinal fluid above 40 milligrammes 
per centum is found. In the review of the possible cause 
of this increase, several factors have to be considered. 
These are: (i) contact with the ventricular wall or sub- 


arachnoid fluid, (ii) the pathological type of the tumour, | 


(iii) inereased intracranial pressure, (iv) vascularity, 
hemorrhage and necrosis, (v) situation of the tumour. 


Contact with the Ventricular Wall or Subarachnoid 
Fluid. 
No direct relationship was found in this series between 
cerebrospinal fluid protein level and contact of the tumour 
with the ventricular wall or subarachnoid spaces. The 





still be made that, in this series at least, in two-thirds of 
| the cases of glioblastoma no change occurred in cerebro- 


Apart from tumours of the 
acoustic nerve, the supratentorial gliomata tend: to 
imcrease the cerebrospinal fluid protein content more 
often than any other group of intracranial tumours, and 
the increase is usually to 100 milligrammes per centum 
or more. It would seem that the amount of protein 
increase is greater in the more benigr group than in the 
more malignant group (138 to 88 milligrammes per 
centum). However, from case to case the cell type appears 
to have little relation to the problem, and an increase in 
protein content may be found with such a mature type 


spinal fluid protein level. 


asa fibrillary astrocytoma, while there may be no change 


meningiomata provide good evidence that this factor is - 


unimportant. These tumours, which are. usually of con- 


siderable size, universally make contact with the sub- | 


arachnoid fluid for long periods, are extremely vascular, 
and frequently cause a considerable increase in intra- 
cranial pressure; nevertheless they do not tend to increase 
the protein content of the cerebrospinal fluid. In only 
two of our seventeen cases was any such increase observed. 
Further reference will be made to these two cases when 
the question of tumour situation is considered. 


In the 71 cases of gliomata, a large number of tumours | 


were found presenting in the ventricle or on the cerebral 
surface, without a protein increase in the fluid, while in 
others, tumours remotely situated in the hemispheres were 


responsible for a protein increase up to 100 milligrammes | 


per centum or more. In some cases, after subtotal removal 
of the growth, the remaining tumour tissue might be left 
in direct contact with the ventricle or the subarachnoid 
spaces for many months without any increase in protein 
content of the fluid. 

Of the 22 tumours in the cerebellum, only two produced 
a slight protein increase, although in a number of cases 
the tumour was in direct contact either with the fourth 
ventricle or with the cerebellar surface and contained 
cystic fluid with a high protein content. 
the tumour was solid, and might grow forward through 


In other cases | 


the vermis and occupy much of the fourth ventricle with- | 


out altering the cerebro-spinal fluid protein level. 

Of the eleven cases of suprasellar tumour, two were 
associated with protein increase in the fluid. Both these 
tumours were cystic, and in both cases high intracranial 
pressure was present (600 millimetres of water). The 
protein level was so high in each case (500 milligrammes 


per centum) that it is: probable that this great increase | 


‘was due to leakage of fluid of high protein content through 
the thin cyst wall. In the remaining nine cases the 
tumour had been in contact with the subarachnoid space 
for long periods without changing the protein level of 
the subarachnoid fluid. 

A number of the metastatic newgrowths in the “miscel- 
laneous” group were found scattered on the cortical 
surface and had no effect on protein content. 


The only group of tumours in contact with the sub- | 


arachnoid fluid which produced a constant protein increase 
were the cerebello-pontine angle tumours growing from 
the eighth nerve. It is significant that, apart from eighth 
nerve tumours, increased subarachnoid fluid protein 
occurs much more frequently with tumours that are not 
making contact either with the ventricular wall or with 
the cortical surface. 


Pathological Type of Tumour. 


As has been stated earlier, it has been suggested else- | 


where that protein increase in the cerebrospinal fluid, 
particularly if it is as high as 100 milligrammes per 
centum, is indicative of the presence of a glioblastoma 
multiforme. In this series the percentage of cases in 
-which protein increase was found was somewhat higher in 
the glioblastomata group than in that of the more benign 
gliomata, the respective frequencies being 35% and 26%. 
Although the frequency of increase is higher with the 
glioblastomata than in the series as a whole, and if the 
eight cases of acoustic neuroma are excluded it would 
ibe considerably higher (35% to 21%), the point should 


in another case in which the tumour is a_ primitive 
glioblastoma multiforme. Corroborative evidence of the 
apparent unimportance of the cell type of growth is seen 
in the intracerebellar tumours, in which the pre-adolescent 
solid malignant medulloblastoma and the slowly growing 
adult cystic astrocytoma are both characteristically 
associated with normal protein content of the cerebro- 
spinal fluid. 

An interesting observation on the relation between 
pathological type and protein content may be made from 
the small group of nine intracranial metastatic tumours— 
namely, that the site of the primary growth in the skin, 
breast, lung or bone, appears to have no significance in 
protein over-production. 

The great weight of evidence would appear to be against 
any relation between increased subarachnoid fluid protein 
content and the histological type of the newgrowth, in 
that there appears to be no direct relation between the 
cell type, per se, and protein increase. 


Increased Intracranial Pressure. 


In most cases in which the protein content of ‘the 
cerebro-spinal suid has increased, raised intracranial pres- 
sure is also found. There is, however, no direct relation- 
ship between these two abnormalities. In a number of 
cases'a considerable increase in intracranial pressure is 
associated with a normal protein content of the cerebro- 
spinal fluid, and not infrequently a considerable increase 
in protein content may be associated with normal intra- 
cranial pressure. 

Probably the most convincing piece of evidence that no 
direct relation exists between increased pressure and 
protein over-production, is in the case of the posterior fossa 
tumours. One group of tumours, arising in the cerebellar 
substance, characteristically declare themselves first by 
disturbances due to increased intracranial pressure— 
namely, a high papilledema, headache and vomiting— 
while the second group arising in the cerebello-pontine 
angle may interfere with the function of the neighbouring 
cranial nerves for many years before any significant rise 
of intracranial pressure takes place. The former group 
in the great majority of cases—in fact, in practically all 
cases—produce no protein increase; in the latter group 
there is an almost universal rise in the level of the 
cerebro-spinal fluid protein. 

The presumptive relative duration of increased intra- 
cranial pressure, judged from the length of symp- 
tomatology in those cases in which it is present, appears 
to have no relation to the problem, since one month from 
normality the protein content may be 200 milligrammes 
per centum, and in other cases it may be 20 milligrammes 
per centum after some years. 


Vascularity, Hemorrhage and Necrosis. 

Frank hemorrhage, either into the ventricle or into the 
subarachnoid space, will obviously increase the amount of 
protein present in the fluid, and this increase may persist 
for some time after the fragmentation and absorption of 
the red blood corpuscles. Unless one of the three con- 
ditions tabulated here does produce a frank hemorrhage, 
there is probably little association between them and 
alteration of protein content. For instance, the 
meningiomata are practically all large and very vascular 
tumours, which usually make contact with the subarach- 
noid space for long periods. They do not, however, alter - 


the protein content of the fluid, and in our series of 
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meningiomata, in only two cases in seventeen did any 
rise oecur in the level of cerebro-spinal fivid protein. It 
is noteworthy, too, that the only tumour of the cerebello- 
pontine angle in our series which did not increase the 
cerebrospinal fluid protein was an extremely vascular 


Hemorrhage and necrosis in the tumour substance 
would appear to have little significance, since in the cases 
of gliomata protein increase was almost equally divided 
between the more mature astrocytomata and the hemor- 
rhagic, necrotic glioblastomata. 


Tumour Situation. 


It must be agreed that almost any type of intracranial 

tumour in any situation may raise the protein level in 
the cerebrospinal fluid. Our experience, however, shows 
that this change seldom takes place unless the growth is 
found either in the region of the sylvian fissure or in the 
cerebello-pontine angle. Lateral shift, either of the 
ventricles in the supratentorial tumours, or of the brain 
stem with the angle tumours, is constantly associated 
with increased subarachnoid fluid protein level—so much 
so, in fact, that the protein level may be predicted from 
the ventriculographic appearances in most cases. The peri- 
sylvian tumours placed opposite the opening below the 
falx nearly all cause some degree of ventricular dislocation, 
and the more remote frontal and occipital lesions which 
alter the protein level may, by their size, produce the same 
effect. In our series, such tumours comprise the great 
majority of those which raise the protein level. Others 
of different type which did so were so disposed that 
ventricular distortion took place; witness two para- 
sagittal meningiomata, two gliomata of the corpus cal- 
jlosum and a pineal tumour. 
‘A probable explanation of the raised protein level is to 
be found, under these conditions, in Deane’s”’ suggestion 
that it is due to obstruction of the effluent veins of the 
chorioid plexuses, as lateral shift might well occlude the 
vein of Galen and its tributaries. This is probably the 
explanation when the ventricular fluid protein content is 
imcreased as well; but it does not include those cases 
which in our series are in the great majority, and in 
which the subarachnoid fluid protein level is high and 
the fluid from each ventricle is reported to contain less 
than 20 milligrammes per centum of protein. 

Normally, protein is added to the cerebrospinal fluid 
largely after it has passed outside the ventricular system, 
and it would seem that the common means by which the 
protein level is raised by intracranial tumours is 
mechanical interference with this mechanism by lateral 
shift of the medullary axis. The opportunity presented 
itself to examine the cerebrospinal fluid protein content 
following operation in five of the cases of acoustic 
neuromata. In all cases the protein level was normal 
within a few weeks of the operation, although some frag- 
ments of growth remained through the use of the safer 
intracapsular technique. It has been pointed out earlier, 
moreover, that the degree of protein increase is greater 
with the more benign than with the more malignant 
cerebral gliomata, and this would be expected to be the 
ease if lateral shift was germane to the problem, as the 
former group of tumours displace brain while the latter 
invade it. 

Conclusion. 

If we allow that the full explanation is yet to be found, 
attention may be given to the practical significance of 
increased subarachnoid fluid protein content. It is not only 
indicative of the possible presence of newgrowth, but it 
serves as corollary evidence in localization. Moreover, 
if it is agreed that an increased protein content implies 
lateral shift of the brain, a point of the greatest surgical 
importance is made, since the protein level becomes a 
measure of urgency and implies the necessity for early 
operation to anticipate medullary compression and sudden 
death due to uncal or tonsillar herniation, one or both of 
which is the inevitable sequel of progressive cerebral shift 
due to intracranial tumour. 

In conclusion, it should be remarked that the incidence 
of protein increase in the cerebro-spinal fluid in our series 





(26%) is considerably lower than that found by the authors 
quoted in this article who have previously written on the 
subject. Merritt and Fremont-Smith® draw attention to 
the fact that every author writing before 1937 had noted 
“an increased protein content in the cerebrospinal fluid 
in cases of tumour of the brain . . . in 50% or more of 
the cases”. This statement is not precise, since these 
authors refer on the same page to Greenfield and 
Carmichael’s series, in which an increase was found in 
24 of 54 cases (44%); but the statement is approximately 
correct, and some reason must be sought for the consider- 
ably lower percentage reported here. 

It may be that in the seven years succeeding the publica- 
tion of Greenfield and Carmichael’s book earlier recognition 
of the premonitory signs of intracranial tumour has 
resulted in the earlier reference of these patients to 
appropriate centres. If this is so, determinations of 
cerebro-spinal fluid protein level would more often be 
made before any considerable degree of cerebral shift 
had taken place. This, moreover, may be the reason why, 
in a contemporary series, a high percentage of protein 
increase is still found in the slowly growing cerebello- 
pontine angle tumours, in association with which a 
persistent lateral pressure has been present for @ long 
time, and why, on the other hand, the percentage of 
increase is low in the supratentorial gliomata, in the 
presence of which such dramatic signs as paresis, severe 
headache or convulsive seizures now call for earlier neuro- 
surgical investigation. 
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Ir is unfortunate from the viewpoint of national health 
that health administrators have been compelled through 
so-called commercial necessity to permit the presence of 
appreciable proportions of poisonous metals in food. Lead 
and arsenic are the most dangerous of these permitted 
metals. The spraying of fruit and vegetables with lead 
arsenate is common practice in Australia and elsewhere, 
and considerable amounts of this poisonous compound have 
been found on such products as sold to the consumer. 

Following the British lead in regard to fruit imported 
into Britain from the United States of America, Queensland 
limits this contamination to one one-hundredth of a grain 
of arsenic, calculated as arsenious oxide, to the pound of 
fresh fruit or vegetables; none is allowed in the canned 
product. As the arsenic is invariably applied in the 
form of lead arsenate, this liberal tolerance implies that at 
least one-fiftieth of a grain of lead is also present. 

It is generally accepted that lead has a special affinity 
for nervous tissue, that it is a cell poison, and that the 
ingestion by a child of one milligramme of lead per day 
for six months may seriously affect its kidneys. Lead is a 
remarkably cumulative poison, most of it being deposited 
in the trabecule of the bones, whence it may be mobilized 
under certain conditions and lead intoxication result. The 
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incidence of nephritis is higher in Queensland than in 
any other State, and lead is said to be a contributing factor 
to this unenviable distinction. 

Dr. Monier-Williams (Home Office Reports) states that 
the total intake of lead from all sources, including water, 
is normally about 0-5 milligramme per day, and that an 
intake of one milligramme per day or even less must be 
regarded with suspicion. Normal urine in this connexion 
presumably means the urine of persons not in contact with 
lead in industry. Competent British observers, including 
Monier-Williams, have reported that such urine contains 
0-05 milligramme of lead per litre. Cholak and Bambach 
(United States of America) have published “normal” 
figures of 0-021 to 0-038 (mean 0-027) milligramme per 
litre for urine, 0-023 to 0-038 (mean 0-03) milligramme for 
blood per 100 mils, and 0-244 to 0-436 (mean 0-270) 
milligramme excreted in twenty-four hours for feces. These 
authorities also found that the urine of persons exposed 
by occupation to lead ranged from 0-05 (garage mechanics) 
to 0-336 (white lead manufacture—severe exposure) milli- 
gramme per 1,000 mils. I have recently seen a certificate 
from a Commonwealth Health Department laboratory 
showing 0-07 milligramme per litre as normal for urine. 

It may be correctly assumed that, whatever the amount 
of lead that is being excreted in the urine, much more is 
being stored in the tissues. The amount of lead in the 
urine is a measure of the efficiency of the control of the 
lead hazard. It will vary in normal urine with the degree 
of contamination of the food with lead and with the 
amount of food ingested. As determined from many 
specimens of urine examined by the Government Chemical 
Laboratory, Queensland, the lead content of “normal” urine 
in Brisbane is less than 0-01 milligramme per litre. This 
result may be credited to the Department of Health and 
Home Affairs, Queensland, which is vitally concerned with 
the menace of lead to the national] health and has taken 
appropriate measures accordingly. 

Acceptance of 0-05 milligramme of lead per litre of 
urine as normal would suggest that such an amount could 
be disregarded from a pathological standpoint, whereas 
the continuance of lead in the urine at this level or even 
lower may mean the accumulation of an injurious amount 
in the tissues. 
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Reports of Cases. 





A REPORT OF NINE CASES OF FUNGUS POISONING. 
By J. E. Trorrer, 
Nambour, Queensland. 





How often has one of us sat down to a plate of mush- 
rooms, and wondered about them, and worried whether they 
were really mushrooms? We have all, no doubt, heard of 
the miseries of at least one amateur botanist who swears 
to the fact that the species collected were definitely mush- 
rooms. Two sueh unsuspecting collectors were responsible 
for nine cases of “mushroom poisoning” that came under 
my notice during November and December, 1943. The 
diagnosis of “mushroom poisoning” was really a misnomer, 
as I have since been able to have the causative agent 
identified. 

Clinical Record. 


On November 24, 1943, four patients were admitted to the 
district hospital with a history of eating “mushrooms” two 
hours previously. Approximately twenty minutes after 
ingestion of the fungi, each began to feel numbness in 
arms and legs, to see coloured lights and to become almost 
hysterical. According to Mr. M., the only male concerned, 
he felt as if he “had been on a bender”. After the adminis- 
tration of zinc sulphate, with the resultant vomiting, the 











patients’ symptoms rapidly cleared away, and on November 
25 they were discharged from hospital. 

A sample of the “mushrooms” was forwarded to Dr. D. A. 
Herbert, of the University of Queensland, who identified it 
as “one of the numerous varieties of horse mushroom, 
Psalliota arvensis”. He also informed me that “cases of 
mushroom intoxication in northern New South Wales have 
been traced to the accidental inclusion of the hysteria. 
fungus, Paneolus ovatus, a more hemispherical type found 
growing in dung”. Because of this, it is interesting to note 
that the above-mentioned four patients ate mushrooms 
collected from a heavily cow-manured paddock in Eudlo. 

On December 18, 1943, a further five patients came under 
my care. The same period of time elapsed between the 
ingestion of the mushrooms and the onset of symptoms, the 
latter being identical with those previously described. One 
could briefly, and quite aptly, state that the symptoms were 
those of alcoholic intoxication. After the administration of 
an emetic, these five patients rapidly lost their symptoms, 
and they were allowed to go home eight hours after their 
admission to hospital. 

Dr. Herbert’s report on a sample that I forwarded to him 
was as follows: 

There is little doubt that it is the hysteria fungus. 
Paneolus ovatus, which caused a number of cases of 
poisoning in the Northern Rivers of New South Wales. 
particularly around Murwillumbah in January, 1941. 


Comment. 


In my investigations I discovered that one similar case 
had occurred at Eudlo in 1942, and that Dr. H. K. Shaw, of 
Buderim Mountains, had seen three patients there on March 
14, 1942. The symptoms were practically identical and 
responded to a simple emetic. 

In the literature available to me I can find only two 
previous reports of similar cases. Sir Raphael Cilento’’ 
reports a case of poisoning with fungi of the Paneolus 
species from Murwillumbah and states that “the symptoms . 
are not unlike alcohol intoxication and appear soon after 
a meal’. The symptoms were also described in The Agri- 
cultural Gazette of New South Wales in 1941. 

Dr. Herbert informs me that the Paneolus grows 
characteristically in dung and does not have a ring on the 
stem like mushrooms. The white top is convex and later 
becomes tinted brown and is viscid when moist. 

Cilento™ states that these fungi are distinguished by their 
longer and thinner stalks, by the fact that the gills are 
joined onto the stalk instead of being free, and by the 
difficulty experienced in removing the stalk from the cap. 
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CREEPING ERUPTION (LARVA MIGRANS). 





By James F. Huaues, M.D., M.R.C.P., M.R.A.C.P., 
D.T.M., 
Honorary Out-Patient Physician, Saint Vincent’s Hospital, 
Melbourne; Squadron-Leader, Royal Australian 
Air Force. 





Larva migrans, known also as myiasis linearis or derma- 
titis linearis migrans, has been recognized since 1874, when 
it was first described by Lee; it was later described by 
Crocker. It is a tropical disease occurring particularly in 
Ceylon, India, Africa, Russia and America, and is charac- 
terized by the presence on the skin surface of burrows which 
creep at the approximate rate of. one inch per day, owing 
to the migration of the parasite. The discovery of this con- 
dition in a member of the Royal Australian Air Force, from 
New Guinea and in another person subsequently, and the 
possibility of its occurrence amongst others of our troops, 
have prompted the publication of two cases of this disease. 


Case |. 
Flying-Officer D., aged twenty-two years, single, had been 
at two different stations in New Guinea, and had latterly 
crashed in his aircraft into the jungle. One month later he 
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noted. an irritable eruption of the skin, which affected | 
mainly his arms and trunk. Secondary infection and 
eczematization followed, due to local climatic conditions; 
but these could not conceal the highly characteristic lesions. 


Comment. 
Bach lesion is a burrow, which extends in a completely 
irregular fashion through the epidermis at the rate of 0-5 





Ficurs I. 





Fiaure II. 
| 


to 1-0 inch per day (Figure I and II). At the head of the 
burrow is the particular causative larva. Theoretically this 
may be larval mite, larval ancylostome or larval fly. 





Case Ii. 

A.B.; aged twenty-four years, single, was an otherwise 
healthy man. For three months he suffered from a 
persistent, irritable eruption, which was present on the right 
hypothenar eminence and on the back of the right wrist. 
Despite eczematization, examination revealed quite clearly 
two burrows of the type mentioned earlier, one on the hypo- 
thenar eminence, the other on the dorsum of the wrist. 


Discussion. 

Investigations were attempted to determine the particular 
larva responsible, but as is not unusual, the parasite was 
exceedingly difficult to find, the main feature being foci of 
plasma cells in the dermis. 

The larval nematode (of Ankylostoma braziliense).. is 
responsible for the great majority of these lesions. The 
adult worm is smaller than Ankylostoma duodenale, and is 
distinguished by the much smaller inner pair of ventral 
teeth and by the shape of the dorsal ray of the caudal 
bursa, which is deeply cleft, each division being again 
fiburcated. 

Human infection occurs when the infective larve 
penetrate the human skin. There they burrow extensively, 
producing the painful itching eruption known as creeping 
eruption or larva migrans. 


Treatment. 

Various forms of treatment are suggested, most of them 
unsatisfactory. Three forms of procedure I have found 
reliable, once mild antiseptics have overcome the secondary 
infection. Excision of the migrating larva (usually about 
a quarter of an inch beyond the visible head of the burrow) 
is certain and effective. Refrigeration of a comparable site 
with the ethyl chloride spray for two minutes is dependable. 
Used with great care, the application of carbon dioxide snow 
is also effective. 

Conclusion. 

1. The diagnosis of larva migrans (creeping eruption) is 
obvious, should the possibility of the condition be borne in 
mind. 

2. Treatment is either by excision of the portion of the 
burrow containing the advancing larva, or by refrigeration 
of this point for a full two minutes by the ethyl chloride 
spray. 
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A SUMMARY OF KNOWLEDGE ON VITAMINS. 








A USEFUL volume on vitamins has been compiled by the 
Research Department of Nicholas Proprietary Limited and 
distributed among medical practitioners.’ It is explained in 
the foreword that the investigation of the extraction of 
vitamin A from the livers of Australian fish by the firm was 
followed by the investigation of other avenues of vitamin 
production. In all this work a thorough investigation of 
the literature of the subject was made and the present 
volume is a résumé of its more important aspects. After a 
short historical introduction the several chapters deal with 
each of the vitamins in turn; a separate chapter is devoted 
to each of the members of the vitamin B, series. In each 
instance history is again mentioned; chemistry, physiology 
and toxic effects are discussed and where necessary reference 
is made to specific diseases; each chapter ends with a short 
bibliography. The medical profession will appreciate this 
volume, and those practitioners who have not secured-a 
copy are advised to apply for one. 


1“Nicholas Vitamins Manual: A Review of Present Day 
Knowledge”, by the Research Department, Nicholas Proprietary 
Limited, Melbourne; 1943. Melbourne: Nicholas Proprietary 
Limited. 84” x 54”, pp. 102. 
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IMMUNITY IN MALARIA. 





THERE are few more difficult subjects in everyday 
medicine than immunity in malaria, and there are probably 
none in which light is more anxiously awaited. Generally 
speaking, when a person is said to be immune to a 
disease, the idea behind the statement is that he will not 
become infected if he is exposed to an infection. The 
immunity may be a natural, in-born immunity, or it may 
be acquired in one of two ways, by suffering from the 
disease in question and developing immunity on recovery 
from it, or by a process of artificial immunization. State- 
ments of this kind do not hold in regard to malaria in 
the same way as to other infections, for malaria, it must 
be remembered, is a protozoal and not a bacterial infection. 
At the same time it is generally agreed that an acute 
attack of malaria does confer some degree of immunity 
on the host. Sometimes the word tolerance is used 
instead of immunity in this regard and, of course, wide 
variations of tolerance occur. It is quite usual in areas of 
heavy malarial infection to find Europeans who after 
many years of residence seem to have forgotten that there 
is such a disease as malaria. These persons probably 
have parasites in the blood stream and suffer a relapse 
of malaria only when their state of equilibrium is dis- 
turbed by exhaustion or shock or excess of some kind. 
Native races in some places often display a remarkable 
freedom from obvious malaria; even children in many 
places may appear to escape. The body does not take 
kindly to the introduction of malarial parasites into the 
circulation. Immediately after the onset of symptoms 
many parasites are destroyed. Knowles, it is stated,’ has 
estimated that a single parasite which might produce 
twenty merozoites at each successive multiplication, 
would, if unchecked, have increased in twenty days to a 
point where there would be about four parasites to every 
blood corpuscle, and the patient would have succumbed to 
such an infection. Although it is agreed that a certain 
degree of immunity to malaria may be acquired, ideas on 


1 Quoted by R. P. Strong in “Stitt’s Diagnosis, Prevention 
and Treatment of Tropical Diseases”, Sixth Edition, 1942, page 
59. 


the subject are not uniform. At the same time they are 
not so divergent as they may at first sight appear to be. 
Strong states, for example, that in protozoal infections 
there is little definite evidence of the production of an 
active immunity corresponding to that which occurs in 
many bacterial infections. On the other hand, L. T. 
Coggeshall states that as more and more factual informa- 
tion accumulates, one is impressed with the similarity 
between the immune responses of the host to the malarial 
plasmodium and to those observed with other pathogenic 
agents, virus, bacterium, rickettsia or spirochete. At 
the end of his discussion on immunity, Strong concludes 
that obviously the immunity or resistance to malaria can- 
not be explained merely by phagocytic activity, but that 
the process is apparently associated with the production 
of antibodies and protective substances. Coggeshall’s 
statement appears in the introduction to the De Lamar 
Lecture, delivered by him at the Johns Hopkins University 
School of Hygiene and Public Health in December, 1942. 
This lecture, which is well documented, is, as far as can 
be discovered, the most complete statement on immunity 
in malaria that has appeared in recent years. 


Coggeshall points out that since the time of Golgi, who 
wrote in 1929, the nature of’ malarial immunity was con- 
sidered to be chiefly cellular because of the activity of 
certain fixed tissue elements during acute and chronic 
infections. More recently Taliaferro and his associates 
have thrown light on the cellular immune process, for 
they have shown that the macrophages of the spleen, 
liver and bone destroy the malarial parasites after they 
have been concentrated in these organs. Strong thinks 
that the stimulation of the reticulo-endothelial cells is 
possibly a manifestation of a true hypersensitive reaction 
to the foreign protein of the parasite, as it disappears . 
when the parasites are completely eliminated. Strong 
states that Taliaferro and others, in addition to making 
observations on the reticulo-endothelial system, suggested 
the presence of a cytolytic antibody as an important factor 
in the immunity. Although Coggeshall recognizes that 
the chief duty of the cellular elements of the body is to 
collect and remove the organisms from the blood, he holds 
that there are many characteristics of a malarial infection 
which can best be explained on the basis of cooperating 
antibodies. In this work particular attention has been 
paid to Plasmodium knowlesi, the only malarial parasite 
known to be infective for both man and lower animals. 
Plasmodium knowlesi was isolated from a cynomolgus 
monkey and it was found that if the plasmodium was 
inoculated into a rhesus monkey, the animal always 
became infected and generally died of the infection. If, 
however, antimalarial drugs were given early in the 
infection, the disease became chronic and remained 
chronic for months or even years without further therapy. 
After treatment had been carried out the intravenous 
injection of large numbers of parasites had no visible 
effect; they were removed in a few hours from the blood 
stream. When this highly immune -animal is reinoculated 
with a few morphologically similar but less virulent 
Plasmodium inui parasites, there follows an infection 
which is typical in all respects of an infection observed in 
a normal monkey of the same species. Similarly a monkey 
suffering from a chronic Plasmodium inui infection and 
having a high degree of immunity to that parasite will 





1 Medicine, May, 1943. 








develop a fatal Plasmodium /nowlesi infection on inocula- 
tion with that plasmodium. By protection tests which 
showed prolongation of the usually fatal infections or 
transference into a chronic form without the aid of chemo- 
therapy, Coggeshall and Kumm showed that protective 
antibodies could be demonstrated regularly in the serum 
of rhesus monkeys with chronic Plasmodium knowlesi 
infection. This has been confirmed by other observers. 
Coggeshall has utilized the discovery of Knowles and Das 
Gupta who produced active malarial infections following 
inoculations with Plasmodium knowlesi. 


knowlesi for its therapeutic effect and he took samples of 
serum from these patients at various intervals during 
their malarial infection and used them in protection 
experiments with the rhesus monkey. 
Coggeshall states, show that man, like the laboratory 


animal, acquires protective substances in his serum during | 


the course of a knowlesi malarial infection. “That these 
substances are acquired as a result of the infection is 
shown by the fact that they are not present until the 
chronic stage of the infection has been reached.” An 
interesting observation is recorded which Coggeshall 
thinks will probably explain failures in previous attempts 
to demonstrate passive immunity. 
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He inoculated | 
patients suffering from general paralysis with Plasmodium | 


The results, | 


An effort was made | 


to determine quantitatively the relationship between the | 


amount of immune serum and number of viable parasites 
in the inoculum. It was found by titration that a definite 


relationship existed and it was possible to obscure com- | 


pletely the protective effect of a potent immune serum 
if the number of parasites was not kept to a minimum. 
Because protective antibodies are hard to detect, it does 
not mean that they are present in extremely low dilutions. 
Coggeshall presumes that the malarial parasite has a 


protective covering in the red cell membrane which pre- | 
vents an optimal union between the organism and the | 


antibody. According to this idea antibodies might be 
present in appreciable concentrations and yet be unable 
to exert their maximal effect on the parasite. Coggeshall’s 
conclusion on this aspect of the subject is that the 
accumulated data furnish definite proof of the existence 
of the humoral factor in malarial immunity. “Its impor- 
tance in the defense mechanism has yet to be evaluated, 
but the fact that man or animal only retains an immunity 


to the strains with which they have had actual experience | 


| 


must mean that some factor or factors in addition to a | 
highly efficient cellular defense mechanism is responsible | 


for the marked degree of specificity encountered with 
malarial infections.” 
Coggeshall proceeds from the conclusion just stated to 


show that the concentration of protective antibodies in a | 
chronic malarial infection is constantly shifting as it | 


responds to the rate of multiplication of the parasite. 
shows that in Plasmodium knowlesi infections in the 
rhesus monkey it is possible to produce a hyperimmune 
serum of high potency with repeated inoculations of mas- 
sive numbers of living parasites. This is an indication 
that the host is responding, although there is no change 
in the numbers of circulating parasites. In nature, 
Coggeshall points out, the same result is probably obtained 
through the constant exposure of individuals to the bites 


of infected mosquitoes which may serve as a stimulus to | 
maintain a high level of immunity. Reference has already 
been made to people living in the tropics, obviously not | 


but harbouring in the blood stream considerable 


ill, 


He | 
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numbers of parasites. Although the exact roie of the 
protective antibody has riot been demonstrated, Coggeshall 
refers to experimental evidence which suggests that the 
antibody acts as an opsonin and alters or sensitizes the 
parasite so that it becomes more susceptible to phago- 
cytosis. According to this view “the effective functioning 
of the defensive efforts of the host does not depend solely 
upon a cellular or humoral basis, but upon the cooperative 
efforts of both”. 

Two aspects remain to be mentioned. The first has to 
do with the duration of immunity. In this regard it must 
be remembered that there is no way of showing whether 
the host is resistant because of a residual immunity fol- 
lowing the complete disappearance of an infection or 
because of the presence of an undetectable infection. 
Coggeshall gives three main reasons why it is almost 
impossible to know the status or duration of immunity. 

First, 
if not all three of the human infections may be present, 
appearing consecutively in the same individual. Also it is 
not possible to differentiate a relapse from a reinfection. 
Finally, since neither quinine rior atebrin eradicates the 
parasites but merely converts an active infection into a 


latent one, there is no means of determining precisely when 
a complete cure takes place. 


The second point is one of hope for the future. It has been. 
found that Plasmodium knowlesi infection in the rhesus 
monkey may be eradicated by a single dose of sulphanil- 
amide given by mouth. So far no drug of this kind has. 
been found to have anything like this effect in human. 
malaria. That one will be discovered is not impossible. 
The benefit of such a discovery to humanity could not be- 
measured. 





Current Comment. 





THE INTENSIVE TREATMENT OF SYPHILIS. 





THERE are two main objectives in the treatment of 
syphilis. One is to make the patient non-infective to other 
persons with the least possible delay; the other is to rid 
him of the disease for all time. With the usually adopted 
treatment the second of these objectives can generally be 
achieved, provided the patient has come under treatment 
in a reasonably early stage and provided also that he is 
willing to continue treatment until he is told by a com- 
petent clinician that he may desist. The first objective is 
not obtained as quickly as the medical attendant would 
wish. On this account and because patients are not always. 
willing to be as diligent as they should in the prosecution 
of treatment, efforts to intensify treatment and to make 
its duration shorter are worthy of careful attention. It 
is some years now since what is known as the intensive 
treatment of syphilis was introduced. In this form of 
treatment the intravenous drip method was used, and an 
arsenical drug was given. The intravenous drip method 
was used because serious toxic phenomena, often ending 
fatally, were known to occur on the rapid administration 
of arsenical drugs in amounts sufficiently large to be 
effectively spirocheticidal. These alarming symptoms, 
which might follow the rapid injection of other fluids as 
well as arsenical drugs, were described by Hyman and his 
fellow workers as “speed shock”. Administration by the 
intravenous drip method extended over five days, during 
which the patient was kept in bed. In discussing the use 
of the method in 1935, L. Chagrin, W. Leifer and H. T. 
Hyman' were cautious in their pronouncements. They 
remarked that the five days stay in hospital necessitated 
by the massive dose therapy should afford a maximum 





i The Journal of the American Medical Association, Volume 
CIV, March 16, 1935, page 878. 


in areas where malaria is prevalent usually two 
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amount of protection to the community by the strict 
isolation of the patient during the greatest period of 
infectivity. These authors dealt with only 25 cases. They 
pointed out that chancres and secondary eruptions healed 
rapidly, those that~ were infiltrated disappearing more 
slowly than those that were not. Chagrin, Leifer and 
Hyman concluded that the method warranted further and 
more extensive clinical trial. 

A great deal of work has been done on this subject 
since 1935 both in the ward and in the laboratory. In 
1939 important statements were made regarding it in an 
editorial article. We read that “not only are the factors 
of a dosage and the proper duration of treatment unsettled, 
but it is not yet certain that the most suitable drug or 
group of drugs for this particular technique has been 
found”. The editorial goes on to remind readers that at 
least one full week’s stay in hospital is necessary and 
that the dangers “have not yet been accurately defined”. 
Seventy-eight patients, it was stated, of the ninety-three 
so far reported (by authors writing in the journal at 
that time) had been followed for orly one year after 
treatment, “an interval too short to determine the 
permanency of results”. Before long it was realized, at 
least by some workers, that the period of five days was too 
short, and in 1941 A. Schoch and L. J. Alexander, for 
example, started a report on the short term intensive 
arsenotherapy of early syphilis with the statement that 
some modification of the five-day treatment of syphilis 
was highly desirable, if not imperative.’ 

In all the reports of intensive treatment of syphilis, 
stress is laid on the fact that the true value of the method 
cannot yet be determined. The same statement is made 
at the conclusion of a report recently put out by the 
Chicago Intensive Treatment Centre. This document, 
which is a preliminary report, appears under the joint 
authorship of H. N. Bundeson, T. J. Bauer and H. W. 
Kendell. These authors all are or have been officers of 
the United States Public Health Service and they write 
with the collaboration of nine other persons. Though the 
report by its title is supposed to deal with both syphilis 
and gonorrhea, its reference to the latter is slight and 
details are promised for a later date. 

The Chicago Intensive Treatment Centre is financed by 
four bodies, the Federal Works Agency, the United States 
Public Health Service, the State of Illinois and the Chicago 
City Council. It receives its patients chiefly from depart- 
mental clinics, but also from private practitioners and 
hospitals. Attendance at the centre is voluntary. 
Apparently the methods of discovering persons affected 
by venereal disease are far-reaching. Many sources of 
infection hitherto missed have been laid bare. The methods 
used include (a) a thorough search for and complete 
examination of all known contacts of infected military 
personnel, (b) routine examination of such groups as 
selective service registrants and “court cases”, (c) com- 
plete cooperation of the majority of tavern, hotel and 
industrial groups in searching out suspects of venereal 
disease. It is a little difficult to know what is meant by 
the complete cooperation of industrial and hotel groups in 
searching out suspects of venereal disease. The mental 
picture of a group of industrial workers or of hotel 
employees “searching out” suspects is rather disconcerting. 
It sounds like a cooperative detective undertaking where 
all are suspects and all are detectives. Whatever it does 
mean, we are assured that “the extensive case finding and 
case holding program causes a large number of patients 
with infectious venereal diseases to hospitalize themselves 
voluntarily”. In regard to syphilis, the patients admitted 
to the centre for diagnosis and treatment included those 
suffering from (a) primary and secondary syphilis, (0d) 
relapsing primary and secondary syphilis, (c}) untreated 
early latent syphilis when the patients were twenty-five 
years of age or less, except those between the ages of 
twenty-five’ and thirty who gave a specific history of 





1American Journal of Syphilis, Gonorrhea and Venereal 
Diseases, Volume XXIII, 1939, page 797. 

2 American Journal of Syphilis, Gonorrhea and Venereal 
Diseases, Volume XXV, 1941, page 607. 

>The Journal of the American Medical Association, November 
27, 1943: 


| 


untreated syphilis for two years or less. An advisory 
board was appointed to determine the routine and the 
dosage used in each form of intensive treatment. Three 
methods have been used. These are styled the fever- 


| chemotherapy, the intensive chemotherapy and the long- 





term intensive chemotherapy methods. 

In the fever-chemotherapy method patients are given 
1:76 milligrammes of “Mapharsen” per kilogram of body 
weight, 180 milligrammes being the maximum regardless 
of weight, in three equally divided doses given by the 
multiple syringe method. This is combined with one dose 
of 2-0 cubic centimetres of bismuth salicylate in oil, given 
intramuscularly twenty-four hours before the day of fever- 
chemotherapy. Each patient also received eight hours of 
fever maintained at a temperature of 106° F. (rectal 
temperature) in the hypertherm cabinet. The first dose 
of “Mapharsen” is given when the patient’s temperature 
reaches 106° F., the second at the beginning of the third 
hour and the third at the beginning of the fifth hour of 
maintained fever. A total of 931 patients were treated by 
this method; two died, the thirteenth and the sixty-ninth. 
After the first death the dose of “Mapharsen” was reduced 
to 60 milligrammes in a series of 241 consecutive cases. 
This reduction was made to try to determine the minimum 
amount of the drug needed to make the patient non- 
infectious. The percentage of failures in the 241 cases 
has been 21; in eight instances the failure was revealed 
on examination of the serum and forty-one patients 
suffered from clinical relapses. After this the maximum 
dose was gradually raised until a dose of 1-76 milli- 
grammes of “Mapharsen” per kilogram of weight was 
given, with a maximum of 180 milligrammes. This dosage 
was used for 488 patients and there have been eight 
relapses, two revealed by serological examination and six 
clinically. It is pointed out that the time during which 
these patients have been observed is less than that of 
the former group; at the same time there are no indications 
of further relapses. 

In the intensive chemotherapy method patients are 
given eighty milligrammes of “Mapharsen” twice daily 
for seven days, regardless of weight, by the multiple 
syringe method. This is combined with 150 milligrammes 
of elemental bismuth given intramuscularly in one dose 
every second day for four doses. The number of patients 
treated by the intensive chemotherapy method was 390. 
Of these, 172 received 1,200 milligrammes of “Mapharsen” 
within ten days. The patients in this group were observed 
for seven months and ten muco-cutaneous relapses were 
observed, 5°8% of failures. The method was discontinued 
since reactions severe enough to stop treatment were 
encountered in 11-:9% of the patients treated. A modifica- 
tion was then adopted by which all the “Mapharsen” was 
given within seven days, in addition to which bismuth 
was added. Two hundred and eight patients have been 
treated in this way, but the observation period is too 


| short to allow of any conclusion. 


In the long-term intensive chemotherapy method all 
patients are given one milligramme of “Mapharsen” per 
kilogram of body weight; the drug is given by the multiple 


| syringe method three times a week for eight weeks. This 


is combined with seventy-five milligrammes of elemental 
bismuth given intramuscularly in one dose a week for 
sixteen doses. This method was used only for those 
patients rejected for fever-chemotherapy and intensive 
chemotherapy. No conclusions regarding its efficacy have 
been drawn. However, of the eighty-one patients treated 
by this method, fifty-two have failed to yield reactions 
to serological tests and one patient had a relapse revealed 


| serolegically. No clinical relapses have so far occurred. 


This account of the work done at the Chicago centre. 
should lead those particularly interested in the treatment 
of syphilis to study the original report. The short time 
taken for the fever-chemotherapy treatment is remarkable, 
and it is surprising that more fatalities did not occur. 
Little mention is made of untoward symptoms and lack 
of space prevents mention of those patients removed for 
various reasons from the hypotherm cabinet. It would be 
useful if the condition of the patients mentioned in this. 
report.could be described in two or three years. 
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Abstracts from Medical 
Literature. 


BACTERIOLOGY AND 
IMMUNOLOGY. 








St. Louis Encephalitis: The Deveiop- 
ment of Non-infective Vaccines. 


ALBERT SaBin (The Journal of the 
American Medical Association, June 19, 
1943) has made a report of basic data 
in the development of non-infective 
vaccines against the St. Louis and 
Japanese B types of epidemic encepha- 
litis. The -objectives of the investiga- 
tion were to find vaccines capable of 
immunizing animals (a) by a peripheral 


route, (b) by means of a relatively 
small dose, and (c) within a short 
period. Strains of virus were selected 


which yielded high titres in the brains 
of mice, because these were found to 
have the greatest antigenic potency. 
‘The vaccines were prepared from 
brain suspensions inactivated by 0°2% 
formaldehyde solution at 3° C. On 
being stored at room temperature these 
suspensions lost none of their potency, 
but it was found that lyophilization by 
sodium bisulphite to yield a negative 
respanse to the Schyrver test for 
formaldehyde, neutralization by sodium 
hydroxide to pH 7:3 and the addition of 
a mercurial antiseptic, gave a substance 
readily rehydrated, and which produced 
mo ill effects in human volunteers. The 
vaccines produced resistance to infec- 
tion in young miee if given by the 
intraperitoneal or intravenous route, 
but if protected animals were subjected 
to intracerebral or intranasal inocula- 
tion, the immunizing dose of vaccine 
had to be significantly increased. Doses 
given three days apart were much more 
effective in inducing protection than a 
single dose of the total amount. Human 
volunteers were given two doses of two 
cubic centimetres of the vaccine with 
a three days interval, and half the test 
group produced antibodies in their 
serum. The author points out that if 
it was proposed to test the efficacy of 
this method of protection in an 
epidemic it would be essential to have 
stores of the stable product available. 
He also quotes the available incomplete 
record of a Russian experiment applied 
to a summer tick-borne encephalitis, 
in which somewhat similar methods 
were applied, and only two mild cases 
accurred amongst 1,527 vaccinated 
individuals, as contrasted with 44 cases 
and 11 fatalities amongst 2,942 unvac- 
cinated controls. 


The Plasmodicidal Effect of Drugs 
on Plasmodium Lophure. 


R. J. Hewitt anp A. P. RICHARDSON 
4The Journal of Infectious Diseases, 
July-August, 1943) have studied the 
Airect plasmodicidal effect of quinine 
and “Atebrin” and “Plasmoquine” on 
Plasmodium lophure. They were struck 
by the degenerative changes visible in 
the parasites in the blood of birds 
treated with the drugs; the changes 
affected all forms of the parasite when 
the dosage was suitable. Granular 
appearances and reduction of the 
mumber of merozoites were produced in 
the schizonts when quinine or “Atebrin” 
was used; swollen vacuolated changes 


and reduction in the number of 
merozoites occurred when “Plasmo- 
quine’ was used. The authors 


fnoculated measured doses of these 


THE MEDICAL JOURNAL OF AUST 





altered parasites into the blood of 
susceptible ducks, and followed the type 
of infection produced. They noted that 
the degenerated parasites could still be 
seen in the peripheral blood as long as 
three days after inoculation; the 
development of infection and the peak 
of parasitemia were delayed, and a dose 
of ten billion parasites per kilogram 
from a bird treated with “Plasmoquine” 
caused an infection comparable to that 
produced by 1,000 parasites per kilo- 
gram in an untreated bird. The authors 
believe that the effects of the drug 
were produced directly on the parasites, 
that “Atebrin” does not act so quickly 
as quinine, and that “Plasmoquine” 
acts more rapidly than either. They 
emphasize the fact that in Plasmodium 
lophure infections in ducks, the drugs 
acted on all stages of the parasites, 
provided that adequate doses were used. 


Active Immunization against 
Tetanus. 

D. G. Evans (The Lancet, September 
11, 1943) has shown that the adminis- 
tration of three doses of tetanus toxoid 
produces a much greater concentration 
of antitoxin in the blood than does the 
administration of two doses and that 
the concentration remains much 
greater for eighteen months at least. 
In the experiment described the 
interval between the first and second 
doses of toxoid was nine weeks and 
the interval between the second and 
third doses was ten months. 


Experimental Clostridium Welchii 
Infections. 

Lucite R. Hak AND Mary von Ergert 
(The Journal of Infectious Diseases, 
September-October, 1943) have studied 
the effects of oral sulphonamide therapy 
in experimental Clostridium welchii in- 
fections. They produced necrotizing 
lesions by the injection of a whole 
unwashed culture into the muscles of 
the thighs of mice. Less than 20% of 
the control animals survived, the 
majority dying within twenty-four 
hours. The various drugs were given 
in a wet diet, four days before the 
inoculation of the organisms and for 
periods up to fourteen days after 
inoculation. Sulphadiazine was found 
to be effective in saving 90% of the 
animals. Sulphathiazole was almost 
equally effective, while sulphapyridine 
gave uncertain results, and sulphanil- 
amide influenced the survival rate 
little. In no instance did the local 
lesions heal within the two weeks of 
the test period and viable Clostridium 
welchii could be demonstrated in every 
surviving animal. 


Response to Influenza Virus 
Infection. 

WiuuMm F. Frrepwatp (The Journal 
of Experimental Medicine, November, 
1943) has described a quantitative 
method for studying the immunological 
response to influenza virus infection 
as measured by the complement-fixation 
test; he has also studied the relation 
of the complement-fixing antigen to 
the virus particle. He used.a photo- 
electric densitometer which could be 
calibrated in terms of the amount of 
hemolysis produced in a given con- 
centration of red cells, under conditions 
actually obtaining in the test. It was 


found that the presence of serum and 
allantoic fluid enhanced the action of 
complement, and this made possible an 
increased sensitivity of the test. One 
antigen seemed to be associated with 
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the virus particle, to sediment with it 
during high-speed centrifugation, and 
to be absorbed by fowl red cells and 
to be separated from them on standing 
like the virus particle. A soluble 
antigen could also be demonstrated 
which was not absorbed by fowl red 
cells, and could be separated from the 
virus particle by centrifugation. This 
antigen showed less strain specificity 
than the one associated with the actual 
virus particle. 


Sylvatic Plague. 


K. F. Meyer, R. HoLpenrRerIp, A. L. 
BURROUGHS AND E. Jawetz (The Journal 
of Infectious Diseases, September- 
October, 1943) have continued their 
investigations in a study of latent 
inapparent sylvatic plague in ground 
squirrels in central California. The 
demonstration of lesions in the bodies 
of .rodents is no longer considered 
sufficient proof of the absence of 
epizootics, particularly in regions where 
systematic poisoning and extermination 
of animals are practised. Arthropod 
vectors become of increased importance 
and also cultural studies on the organs 
of trapped animals. During a popula- 
tion study of the ground squirrel, it 
was noted that the seasonal increase 
had not made its appearance; and as 
a plague had been reported in the area 
under observation in 1933, a search for 
Pasteurella pestis was made. Squirrels 
were trapped, anesthetized, combed for 
fleas, and later released. The fleas 
were divided into pools, ground up 
and injected into guinea-pigs. Wight 
of the pools produced typical fatal 
plague infections in guinea-pigs. Then 
a search for lesions was made in the 
carcasses of shot squirrels, and though 
none were found, spleen, liver and 
lymph nodes were removed, triturated 
and inoculated into guinea-pigs; no 
less than 16% of pulped organs from 
440 squirrels produced plague. The flea 
testing was continued for some months, 
but no further evidence of the presence 
of plague bacilli was found. The 
authors discuss the significance of 
the findings and the efficiency of the 
existing methods for the control of 
sylvatic plague. 


Bactericidal Action of Propylene 
Glycol Vapour. 

THEODORE T. Puck, O. H. ROBERTSON 
AND Henry M. Lemon (The Journal 
of Experimental Medicine, November, 
1943) have continued their studies of 
the bactericidal action of propylene 
glycol vapour by determining the 
influence of various factors on the 
activity of the vapour. The gas is 
non-toxic and odourless and non- 
irritating to the respiratory mucosa, 
and hence seemed worthy of particular 
attention. The authors improved the 
technique employed so that calculations 
based on droplet size and numbers of 
organisms present in infected air in 
small and large closed spaces, such as 
gas chambers and experimental rooms, 
could be made. The killing action of 
the vapour was found to be more 
effective when the number of air-borne 
droplets was small, when the tempera- 
ture was below 80° F. and _ the 
humidity of the atmosphere between 
45% and 70%. When naturai dust was 
collected and used as the inoculum, 
the action of the vapour was com- 
paratively slight. The concentration 
of the vapour necessary to exert lethal 
action was found to be one gramme to 
five or ten million cubic centimetres 
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of air for streptococci or staphylococci, 
and one to twenty million for pneumo- 
cocci. The authors believe that the 
vapour is accumulated in the bacterial 
droplet as a result of contact with and 
absorption of glycol molecules from the 
surrounding atmosphere. 


Survival of Bacteria on the Silver 
Communion Cup. 


WILLIAM BURROWS AND ELIZABETH S. 
HEMMENS (The Journal of Infectious 
Diseases, November-December, 1943) 
have studied the survival of bacteria 
on the silver communion cup. Con- 
trolled experiments were performed 
with pure cultures of test organisms 
swabbed onto the rim of the cup, which 
was then filled with diluted wine and 
drunk from at different regions; efforts 
were made te recover the test organisms 
from the saliva of the subjects. Further 
experiments were devised to show 
transmission of organisms from one 
individual to another under favourable 
conditions, and to establish the 
deposition of mouth bacteria on the 
chalice. All results seemed to indicate 
that bacterial contamination was low, 
and that the chalice is not an impor- 
tant vector of infectious disease 
amongst communicants. 


Group A Streptococci. 


S. D. Exvuiorr (The Journal of Ez- 
perimental Medicine, August, 1943) has 
studied the type relationships amongst 
Group A streptococci in reference to 
the M and T factors postulated by 
Lancefield as a possible explanation of 
cross reactions. Types 4 and 24 were 
used, and the technique of preparation 
included varying of the medium and 
temperature at which the cultures were 
made; the agglutinating sera prepared 
from rabbits were subjected to non- 
specific agglutination as wel! as the 
test absorptions. The results of the 
experiments upheld the idea that there 
were two antigens responsible for the 
agglutination of the test organisms by 
absorbed sera, one being common to 
both, while Type 24 possessed a dis- 
tinctive antigen of its own. These may 
be compared to the M and T antigen 
components of Lancefield, the M being 
readily digested by trypsin, and being 
formed best in cultures incubated at 
37° C., and not destroyed by a tempera- 
ture of 100° C., while the T antigen 
appears best after incubation at 22° C. 
and is not affected by 100° C. The 
occurrence of the two antigens may be 
diphasic, one being dominant and the 
other recessive. The author comments 
on the clear-cut results given with 
cultures of these particular organisms 
after heating or after tryptic digestion, 
but remarks that there are many 
difficulties in the successful application 
of the agglutination technique; in 
inexperiericed hands misleading results 
may occur. 





HYGIENE. 


The Persistence of Influenza Virus 
on the Human Hand. 

E. R. PaRKER AND W. J. MacNgat (The 

Jowrnal of Laboratory and Clinical 

Medicine, February, 1944) have in- 


vestigated the persistence of influenza 
virus on the human hand. They refer 
to previous work by themselves which 
showed that potent influenza virus per- 
sisted in 


dried extraembryonic fluids 
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of infected chick embryos. They also 
refer to the work of Edward on the 
persistence of influenza virus on soiled 
utensils. The persistence of influenza 
virus on the human hand has been 
studied by Krueger and his associates, 
who observed rapid loss of potency in 
virus deposited on the hand and 
therefore concluded that transmission 
through this agency was not apt to 
be an important hazard. In some of 
their experiments the authors used 
influenza virus from infected mouse 
lung; in others they used allantoic 
virus from eggs. After varying periods 
during which the virus was allowed to 
dry on human hands that had been 
washed and dried in various ways, it 
was inoculated into mice which were 
killed and examined for evidence of 


infection. Varying results were 
obtained. They were somewhat at 
variance with those reported by 


Krueger et alii. The strain of virus 
used by the latter observers, however, 
differed from those used by the authors, 
and there were also differences in the 
method of washing and drying the 
hands. The authors found that 
influenza virus might remain active on 
the palm of the human hand in the 
dry state for as long as forty-five 
minutes; they also found that the 
presence of soap solution tends to 
inactivate the virus on the skin. They 
believe that the manual transmission 
of influenza, especially by those that 
handle food, should be regarded as a 
possibility and a real menace. 


A Cheese-Borne Epidemic of Typhoid 
Fever. 

J. GavuTHTeR AND A. R. FOLEY 
(Canadian Journal of Public Health, 
December, 1943) describe a cheese- 
borne epidemic of typhoid fever which 
occurred in Champlain in the province 
of Quebec. The epidemic began in 
Batiscan, a village with a population 
of 1,231. The infected persons were 
forty in number and some of these 
lived in surrounding areas. Difficulty 
was at first experienced in discovering 
the vehicle of infection. At first it 
appeared that a poor water supply was 
responsible, but before long persons 
not served by that water supply 
became affected. Milk and cream were 
not held responsible because 26 of the 
patients used milk and cream obtained 
exclusively from their own farms. The 
butter used by infected persons came 
from many different sources, though 
twenty-four of them obtained butter 
from the factory, x w factory, 
eventually discovered as supplying the 
infected cheese. Cheese was established 
as the vehicle of infection by the 
visit of a medical practitioner from 
Montreal. He bought fifteen pounds 
of cheese from the “R” factory, and 
although it is not known how many 
partook of this cheese, at least seven 
persons who did suffered from typhoid 
fever. The next problem was to dis- 
cover how the cheese became affected. 
The milk used in the “R” factory was 
produced on 80 different farms, 39 at 
Batiscan and 41 at La Pérard. Two 
children on one farm were found to 
have suffered from typhoid fever. The 
causative organisms, however, could 
not be isolated from their fzces, 
examinations were 
Positive results were obtained 
blood were 
sero-agglutination by 
antigens. After 
these two 


although several 
made. 
when samples of their 
examined for 
different 
further 


typhoid 
examination of 





children it was decided that the family 
to which they belonged could not be 
accused of being the cause of the 
epidemic, though the contrary view 
could not be disproved. The investiga- 
tion then centred round the only known 
typhoid carrier in the area who resided 
at La Pérard. Two samples of feces 
submitted by her were examined with 
positive results, and in regard to one 
of these it was reported that the 
culture gave the same reactions as 
the cultures isolated in the Batiscan 
epidemic. When the woman was care- 
fully questioned she admitted that: just 
before the outbreak of the epidemic 
she had disobeyed the instructions of 
the health authorities and had milked 
cows whose milk was sold to the “R” 
cheese factory. 


The Use of Methyl! Chloride in 
Refrigeration and Air- 
Conditioning. 


A. L. Baracu, C. P. Yacitou anp C., P. 
McCorp (The Journal of the American 
Medical Association, January 8, 1944) 
point out that freon (dichlorodifluoro- 
methane), which has for long been used 
as the best type of refrigerant in some 
types of air-conditioning and refrigera- 
tion, has become scarce owing to 
military requirements. Freon is almost 
wholly free from toxic properties. 
Practical requirements are leading to 
the widespread substitution of methyl 
chloride for freon. This gas is both 
toxic and in certain circumstances 
explosive. It is believed that repeated 
exposures at intervals such as one 
week apart may lead to cumulative 
damage. The authors state that 
medical practitioners caring for patients 
employed in air-conditioning or re- 
frigeration undertakings should be on 
the watch for acute and chronic con- 
ditions caused by methyl] chloride. 


Protection against Welding Fumes. 


L. R.“Krasno et alii (The Journal of 
the American Medical Association, 
November 27, 1943) describe a com- 
pressed air unit for protecting welders 
from the deleterious effects of fumes 
arising from galvanized metals. They 
point out that the use of a respirator 
has failed because it is cumbersome 
and does not fit well beneath the 
welder’s hood. Compressed air ventilat- 
ing devices so far provided have not 
been constructed so as to prevent fumes 
from entering the hood. The unit 
described by the authors consists of a 
metal tube bent to form a rectangle of 
such dimensions that it may be placed 
in and attached to the hood in such 
a way that it surrounds the glass 
window completely. The metal tube 
is perforated along the outer side of 
the rectangle with holes 34 of an inch 
in diameter and ~ of an inch apart. 
This means that the perforations 
direct the flow of air away from the 
glass window and parallel to the face 
of all surfaces of the hood. This 
arrangement is important because an 
outward flowing spray of air surrounds 
the entire field about the nose and 
mouth and -produces a “shelling-out”’ 
effect of the flow of air which (a) pre- 
vents fumes from being drawn into 
the mask, (b) avoids drafts on the 
face and eyes of the welder, and (c) 
prevents sweating and soiling of the 
eyes. The authors describe the attach- 
ment to the source of compressed air 
and illustrate the apparatus with two 
drawings. 
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A MEETING of the South Australian Branch of the British 
Medical Association was held at the Royal Adelaide Hospital 
on October 28, 1943. The meeting took the form of a number 
of. clinical demonstrations by members of the honorary 
medical staff of the hospital. 


Pulsating Tumour of the Tibia. 


Dr. G. A. LENDON showed a man, aged forty-nine years, 
who two months previously had begun to suffer from an 
aching pain above the right knee. About a week later he 
noticed swelling of the right knee extending down to the 
ankle; this had since subsided, leaving a localized swelling 
below the right knee. Pain had become more severe and 
was greatly aggravated by movement. Four days before his 
admission to hospital he noticed dark blood clots in his 
urine; he had no other urinary symptoms. 


On examination, a tumour three inches in diameter was 
seen, visibly pulsating, on the inner aspect of the right tibia, 


just below the tuberosity. The urine contained a large 
amount of blood and numerous erythrocytes, but no 
organisms. The appearance of the leg rather suggested a 


secondary neoplasm. Dr. Lendon said that he thought that 
the tumour was probably a secondary deposit from a 
hypernephroma of the kidney. An excretion pyelogram 
suggested a tumour of the upper pole of the right kidney. 


Osteomyelitis of the Cervical Part of the Spine. 


Dr. Lendon next showed a man, aged fifty-two years, who 
five weeks prior to his admission to hospital two months 
earlier had suddenly begun to suffer from pain in the upper 
part of his arms and in the back of his neck. The pain 
was present all the time, although there were exacerbations. 


On examination, tenderness was found over the spine of 
the third thoracic vertebra. There was some limitation of 
movement of the arms because of pain. The arms were not 
tender, nor were there any areas of anesthesia. The reflexes 
were normal. The leucocytes numbered 17,000 per cubic 
millimetre. An X-ray examination showed that the bodies 
of the sixth and seventh cervical vertebre were largely 
eroded and the space between them was narrowed, angular 
kyphosis being present in this region. The appearances 
strongly suggested an infective process. Dr. Lendon said 
that the man was being treated in a cervico-thoracic jacket, 
with his neck and head in extension. Since the application 
of the jacket six weeks previously all pain in the neck and 
arms had disappeared. 


Thiemann’s Disease. 


Dr. Lendon’s next patient was a youth, aged fifteen years, 
who eight months previously had injured his right thumb, 
which had been painful ever since. A month later the 
proximal interphalangeal joint of the middle finger of the 
left hand became swollen and painful. Three months later 
he had similar swelling of the right little finger. He also 
had had painful swelling of both knees two months prior 
to the meeting. This had subsided rapidly. An X-ray 
examination of the hand revealed fragmentation of prac- 
tically all the epiphyses of the middle phalanges and 
apparent erosion, with an area of erosion of the distal ends 
of the proximal phalanges of the right little finger and the 
left middle finger. 


Traumatic Stenosis of CEsophagus. 


Dr. MaTuHeson showed a male child who had been admitted 
to hospital on February 18, 1943, at the age of twenty 
months. The child had swallowed spirits of salt about a 
month prior to his admission to hospital. He had extreme 
difficulty in swallowing anything but water, and regurgitated 
almost immediately after swallowing. On his admission to 
hospital the child weighed twenty pounds. An csophago- 
scopic examination revealed a post-cricoid stricture; only 
the smallest bougie could be passed, and that with con- 
siderable difficulty. A gradual dilatation was carried out, 
with temporary improvement. The child was able to swallow 
only liquids for a few days after the dilatation, and then 
the dysphagia and food regurgitation recurred. As a result 
of this, the child lost weight and showed signs of inanition. 

It was then evident that retrograde dilatation according 
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to the method of Gabriel Tucker of the Chevalier Jackson normal. 


clinic was _ indicated. Before this was attempted, arm 
unsuccessful attempt was made to let the child swallow a 
thread prior to the operation for gastrostomy, which was 
performed by Dr. D. G. McKay on March 31, 1943. Retro- 
grade dilatation had since been carried out by the Tucker 
technique at frequent intervals, and at the time of the 
meeting the child could swallow almost any finely minced 
food; his weight had increased to 28 pounds. 


Surgical ‘Closure of a Patent Ductus Arteriosus. 


Dr. D. G. McKay showed a female child, aged three years 
and three months. When the mother was three weeks 
pregnant she had a mild attack of German measles; a pro- 
nounced rash was present, and one day was spent in bed, 
but no medical advice was sought. The pregnancy there- 
after was uneventful, and the child was born prematurely 
during the seventh month after a normal labour, and 
weighed three pounds twelve ounces. Some retardation in 
the child’s general development had occurred, for it was 
one year and eleven months before she walked, and she did 
not talk until the age of two years and three months. At 
the time of the meeting, at the age of three years and 
three months, she was very active and alert and talked well: 
she was thirty-five inches high, but weighed only 21-25 
pounds. 

Examination revealed that the child was thin and under- 
sized; her head circumference was 18-25 inches. Congenital 
cataract associated with convergent strabismus of the left 
eye was present. A loud, rough murmur was audible and 
a thrill was palpable over the whole cardiac region, with 
maximum intensity in the pulmonary area. The murmur 
was chiefly, although not exclusively, systolic, and trans- 
mitted to the left axilla and interscapular region. There 
was no transmission into the lArge arteries. The systolic 
blood pressure was 75 millimetres of mercury and the 
diastolic 20. The pulse rate was 120 per minute. X-ray 
and fluoroscopic examinations were carried out. The heart 
was found to be enlarged, with filling in of the waist; this 
suggested left ventricular enlargement with an increase in 
size of the pulmonary cone. The impulses in the pulmonary 
vessels and aorta were rapid and pronounced, and there 


was no appreciable reduction in the size of the aorta. 
Vascular congestion was obvious in the lung field. 
Operation was performed on September 23, 1943. The 


patient sat in a chair on September 29 and was walking 
about on October 5. She was discharged from hospital on 
October 6, having been upset very little by the whole ordeal 
and having gained slightly in weight. One outstanding 
feature was that before operation her pulse rate was 120 
per minute or over, but on her discharge from hospital it 
was under 90. 

Dr. McKay said that her progress since operation had 
been gratifying; the parents stated that great improvement 
had occurred both physically and mentally. Her pulse rate 
per minute continued in the eighties and her weight con- 
tinued to rise steadily. For the twelve months prior to 
operation she gained twelve ounces, and since operation she 
had gained two pounds six ounces. Her general health and 
colour were definitely improved. The heart action was less 
rapid than before, and no thrill was palpable. The original 
murmur and thrill had completely disappeared, but some 
abnormal sounds were still present. X-ray and fluoroscopic 
examinations after operation revealed lessening of the 
diameter in the waist of the heart; no pulmonary con- 
gestion was present. 


Obstruction of the Left Ureter following Right 
Nephrectomy. 


Dr. P. S. MessentT showed the X-ray films of a woman, 
aged forty-nine years. On May 12, 1943, she had been 
admitted to hospital with severe pain in the right side of 
the abdomen, but with no digestive, urinary or bowel symp- 
toms. On examination, tenderness was present in the right 
loin. Her temperature was 100° F. and her pulse rate 100 
per minute. Four days later she had a similar attack, relieved 
by one-quarter of a grain of morphine and one-fiftieth of a 
grain of atropine. A urinary infection with Bacillus coli 
communis and a hemolytic staphylococcus was found to be 
present. A plain X-ray examination revealed no abnormality. 
Another plain X-ray picture, a posterior view, was taken 
to see if there was any evidence of a perinephric abscess; 
this film revealed a group of faceted, partly calcified 
shadows on the right side suggesting gall-stones. No 
evidence of perinephric abscess was found. A cholecysto- 
gram suggested the presence of gall-stones. Exploratory 
operation on June 8 revealed that the gall-bladder was 
The right kidney was also palpated as far as 
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possible, and no abnormality was felt. One week later the 
patient had a typical attack of renal colic. An excretion 
pyelogram revealed stones in the pelvis of the right kidney 
and in the end of the right ureter. The left kidney was 
normal. 

On September 12 she was readmitted to hospital with an 
attack of right renal colic. An excretion pyelogram revealed 
that stones were still present on the right side, and that 
the right ureter was dilated; but no obstruction was found. 

At operation on September 17 the right kidney was found 
to be hydronephrotic, with numerous stones in the pelvis. 
Nephrectomy was performed. The patient had a normal 
convalescence, and was discharged from hospital on October 
8. Five days later she was readmitted, with a history of 
sudden onset of moderately severe pain in the left side and 
back. She had vomited four hours previously, and had 
passed no urine for fourteen hours. On examination, her 
temperature was found to be 97° F., her pulse rate 100 per 
minute and her tongue dry. A plain X-ray film now revealed 
stones in the region of the left kidney, and one impacted in 
the pelvi-ureteric junction; no stones had previously been 
seen on this side. A ureteric catheter was passed part way 
up the left ureter before becoming obstructed. The patient 
was then given by intravenous drip 4% sodium sulphate 
solution, alternating with normal saline solution. A duo- 
denal suction tube was also passed and continuous suction 
was applied. 

Next day nephrotomy was performed; a large amount of 
urine and about twelve stones were removed from the pelvis. 
A large tube was inserted into the pelvis and the wound 
was closed. The tube discharged urine freely, and the 
patient’s condition improved, although her temperature 
remained at 101° F. A little urine was also passed per 
urethram. On the fourth day her temperature rose to 103° F. 
and chest signs developed. Despite sulphapyridine therapy, 
which lowered her temperature to normal, she died the next 
examination was 


day. Unfortunately no post-mortem 
allowed. 
lleostomy for Gastric Ulcer. 
Dr. Messent next showed a man, aged fifty-one years, 


who had a history of upper abdominal pain coming on about 
two hours after meals, and also during the night. He had 
suffered persistently for two years. The pain was relieved 
by powders and food. For the last eight weeks the pain 
had been almost continuous. 

On examination, tenderness was elicited on pressure one 
inch above and one inch to the right of the umbilicus. An 
alcohol test meal examination revealed a high acid curve. 
X-ray examination after a barium meal revealed a five-hour 
residue, with a large ulcer niche constantly present on the 
lesser curvature. 

Laparotomy was performed. Extensive adhesions were 
found between the stomach and liver and between the 
stomach and pancreas. - A large ulcer was found on the 
lesser curvature, with a large surrounding area of indura- 
tion. A biopsy of the ulcer was taken through a small 
opening in the stomach; the ulcer was found to be non- 
malignant. A tube was introduced into the jejunum and 
drained through a stab wound. 

The patient at the time of the meeting was living on a 
nourishing fluid diet administered through the tube. Only 
one ounce of water every two hours was allowed by mouth. 

Dr. Messent said that he intended to perform a gastro- 
jejunostomy when the ulcer had settled down with rest.’ 


Perthes’s Disease. 


Dr. N. S. GuNNING showed a male patient, aged about 
sixteen years, who gave a history of twisting his leg in a 
cart wheel eleven weeks before his admission to hospital. 
Following this he had pain in the front of his leg towards 
the knee, accompanied by a limp. He reported to his doctor 
six weeks after the injury, and was treated for a sprained 
ligament. Next day he fell while running, and the limp 
and pain became much worse. He was admitted to a private 
hospital, radiologically examined and later sent to the Royal 
Adelaide Hospital. At that stage X-ray examination 
revealed gross deformity of the head and neck of the 
femur. He was treated first on a Thomas’s frame, the foot 
of the bed being raised on blocks eighteen inches high. This 
improved the position in four days; but after ten days 
no further progress had occurred and Roger Anderson’s 
well leg traction was applied. This had considerably reduced 
the head deformity, and there was hope for further improve- 
ment. The patient had had traction for only four days. 





1 Since the demonstration, the patient has undergone a further 
laparotomy, and the ulcer had settled down and localized so 
well that a wedge resection was performed. 


| 


} 
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Dr. Gunning also showed X-ray films of two other patients 
suffering from Perthes’s disease. One had a mild slipping, 
which was fixed by the insertion of a Smith-Petersen pin, 
with satisfactory results for three years; then arthritic 
changes began to develop in the hip, which eventually 
became ankylosed in flexion, requiring an osteotomy. The 
result was one inch shortening of the leg. The other patient 
had bilateral Perthes’s disease, the lesions occurring within 
eighteen months of each other. Both were fixed with a 
Smith-Petersen pin with satisfactory results up to two 
years afterwards. 


Complications of Diabetes Mellitus. 


Dr. A. R. SouTHWoOop showed a boy, aged about eighteen 
years, who had been a known diabetic for four years. He 
was admitted to hospital in a diabetic coma with a boil on 
his neck. It was the subsequent course which made the 
case interesting. Incision of the boil produced thick green 
pus, from which a hemolytic staphylocOccus was grown. 
One week later signs of fluid developed at the base of the left 
lung, but on aspiration no fluid was obtained. The patient 
at this time had a high, swinging temperature, which was 
unaffected by a course of sulphathiazole. A painless 
fluctuant swelling was then discovered on the right buttock; 
on incision, this yielded pus similar to that obtained from 
the boil on the neck. A week later the patient began 
coughing up copious purulent sputum, but this had no effect 
on the pyrexia. During the whole of this period the 
patient’s hemoglobin value and number of erythrocytes had 
fallen steadily, in spite of iron therapy, and his diabetic 
condition was extremely hard to control. Three days later 
a large, fluctuant, painless swelling was accidentally dis- 
covered on the posterior aspect of the right shoulder. This, 
on incision, again yielded eight ounces of thick green pus, 
from which a hemolytic staphylococcus was grown; but 
there was no reduction in the temperature. Attempted blood 
culture produced negative results. 

The patient was then given 1,400 cubic centimetres of 
blood intravenously. Two days later his temperature became 
normal and remained so; his diabetic condition settled down 
and became § stable. The amount of sputum rapidly 
diminished with postural drainage, and the opaque area in 
the left lung gradually resolved. 

Dr. Southwood said that the interesting feature of the 
case was the entire absence of resistance to infection, as 
shown by the painless formation of large abscesses with no 
redness or tenderness, and the rapid response to the trans- 
fusion of normal blood. 


> — 


Correspondence. 





AND BEER. 


RIBOFLAVIN 





Sir: The publicity given in the daily Press to a report of 


the presence of riboflavin in beer has exaggerated the 
importance of this finding. 
The facts are these. Hopkins” reported that fourteen 


English beers contained between 0°47 and 1:2 microgrammes 
of riboflavin per cubic centimetre. Barton-Wright et alii® 
reported that four beers treated by them contained 0-9, 0°9, 
0-9 and 1-7 microgrammes. Drummond and Moran found 
a pre-war sample of strong ale to contain 3-9 microgrammes. 
Since the war the strength of the brew, on which the 
riboflavin content depends, has been reduced in England. 
Beer also contains nicotinic acid (derived from the malt), 
but only a negligible quantity of vitamin B,. 

To appraise the significance of these amounts, they should 
be compared with the riboflavin content of foodstuffs. Those 
most rich in riboflavin are listed below with their riboflavin 
values, as found by Cheldelin and Williams,“ expressed in 
microgrammes per gramme: beef liver, 30; beef heart, 8-9; 
cheese, 5°9; eggs, 2°9 to 4-4; bacon, 2°8; mutton, 2°5; dried 
peas, 18; beef round, 1°7; milk, 0-9 to 1-7 (Holmes et alii® 
give 15 as the average for milk); spinach, 1:6; canned 
salmon, 1°5; lima beans, 1°3; peanuts, 1:1; white bread, 0°9; 
vegetables, generally from 0-3 to 10; English “national” 
bread,” about 1-1. Taking into account the usual quantity 
of each food ingested, we find that our daily quota of about 
2,000 or 3,000 microgrammes of riboflavin comes mainly 
from milk, meat and bread; liver, vegetables, eggs and 
cheese make lesser but important contributions. 

Yeast is the richest source of riboflavin. Dried brewer's 
yeast contains 40 to 70 microgrammes per gramme and 
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“food yeast” 80 to 85. Curiously, it is not from the yeast 
that beer obtains its riboflavin. None is apparently given 
up in the fermentation process, and the yeast itself is 
carefully filtered off from the finished product. Riboflavin 
in beer comes from the malt, which contains 5-6 micro- 
grammes per gramme; a concentrated sample had 8 micro- 
grammes. Malt products may be of considerable importance 
as ingredients in bread and as breakfast foods.” Meat 
extracts contain 15-4 to 25°8 microgrammes per gramme, so 
that a breakfast cupful as drunk might contain about 200 
microgrammes.” 

As riboflavin is well represented in the common food- 
stuffs, deficiency symptoms (in Australia at least) are likely 
to be rare and unimportant. Drummond and Moran found 
“no evidence that abstainers show a high incidence of signs 
of riboflavin deficiency”. If such a case occurred, the small 
amount of this vitamin in beer would in no way justify 
the prescription of beer. Riboflavin can be obtained in much 
greater quantity from yeast or yeast products or liver, and 
in adequate amounts from the other foods listed above. 
Milk, for instance, contains more riboflavin than beer; and 
all these give at the same time other valuable food con- 
stituents and avoid the deleterious effects of alcohol. 

But riboflavin cannot be considered apart from the other 
members of the vitamin B complex. They largely occur 
together in nature and their deficiency syndromes tend to 
be combined. Anyone who is aware of the digestive dis- 
turbances, the malabsorption of vitamin B, and the con- 
sequent peripheral neuritis of the chronic alcoholic, would 
indeed be rash to advocate beer-drinking to cure a deficiency 
of the vitamin B complex. 

Beer is essentially a dilute solution of alcohol. It is its 
content of alcohol that causes men to seek it, that produces 
its pharmacological or toxic effects, that makes its con- 
sumption a _ sociological problem and that finally will 
determine how the community deals with it. Any other 
constituents it may happen to contain are incidental and 
unimportant. 

Yours, etc., 
E. H. Derrick, M.D. 

Montrose Road, 


Taringa, 
Queensland. 
April 12, 1944. 
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HENRY CARR MAUDSLEY. 





Sir Henry Maupsiey, whose death was recently announced 
in these pages, was generally recognized thirty years ago 
as Melbourne’s leading physician. Those who remember him 
in his hey-day will wish to have some record of his notable 
career. They will never forget the kindly frail-looking 
gentleman with the quiet voice and the friendly whimsical 
manner. He seemed to know everybody and everything 
worth knowing in association with the practice of medicine 
in Melbourne, yet he was modest and retiring almost to a 
fault. He spoke hesitantly and was in the habit of avoiding 
dogmatic statements, warning his students of the pitfalls 
for the unwary. He was so indecisive even as a clinical 
lecturer that students and junior physicians were often 
bewildered. If “Henry”, as he was affectionately dubbed, 
was so uncertain, though so extraordinarily erudite, how 
were they ever to gain confidence? He taught them to 
apply detective methods before reaching a diagnosis and to 
treat patients rather than diseases. He constantly demon- 
strated how human it was to err when he took his students 





to a hospital mortuary, where he convinced them that the 
science of medicine was not very exact. He counselled them 
to be scientific, but not overweening. By his example they 
learned the art of medicine and the importance of the 
human relationship between doctor and patient. 


Henry Carr Maudsley was the son of Thomas Maudsley; 
he was born on April 25, 1859, at Stainforth, Settle, York- 
shire. He went to Giggleswork School and matriculated at 
University College, London. In 1880 he obtained the 
diploma of membership of the Royal College of Surgeons of 
England and in 1881 he graduated as Bachelor of Medicine 
and Bachelor of Surgery of the University of London. In 
the latter examination he gained first-class honours in 
medicine and surgery and qualified for the gold medal in 
surgery. From 1880 to 1882 he was house surgeon and house 
physician at University College Hospital and from 1882 to 
1887 he held the appointment of resident medical officer to 
University College Hospital, an appointment usually held 
for two years, but renewed on two occasions in his case in 
recognition of his services to the hospital. In 1887 a 
vacancy occurred in the honorary staff of University College 
Hospital, but owing to the fact that an older candidate was 
in the field, he lost the appointment. During his student 
days and in the early years after graduation he was a 
mountaineer of some note and a member of the Alpine Club. 
His vacations were spent in the mountains of Europe, 
especially in Switzerland. His love for walking never left 
him, and in later years in Victoria whenever he went to 
the Healesville district he always climbed Mount Juliet. 
He came to Australia and settled in Melbourne in 1888 and 
was immediately appointed to the outdoor honorary staff 
of the Alfred Hospital. He had not been in Australia very 
long when members of the honorary staff of University 
College Hospital wrote asking him to apply for another 
vacancy that had fallen due. Fortunately for Australian 
medicine, feeling that he had begun to establish himself in 
Melbourne, he refused to return to London. He married in. 
1890 Grace, the youngest daughter of the late Reverend 
Canon J. F. Stretch. In 1893 he stood for election as out- 
patient physician to the Melbourne Hospital, but failed in 
his candidature because he would not fight the election with 
the methods then in vogue. In the meantime he was 
appointed to the indoor staff of the Alfred Hospital. 
Maudsley always had an ambition to be on the staff of a 
teaching hospital, and at that time the Melbourne Hospital 
was the only recognized teaching hospital in the city.* In 
1903 he stood for election as an indoor physician to the 
Melbourne Hospital. This time he had a powerful body of 
friends who helped him with the campaign, and despite 
opposition he was elected by a narrow margin. In 1908, when 
the last of these iniquitous elections to the staff were held, 
he topped the poll. It was before this, in 1903, that he 
was elected to the Fellowship of the Royal College of 
Physicians of London. Shortly after achieving this dis- 
tinction, Maudsley was appointed lecturer in medicine at 
the University of Melbourne, and he held this position until 
the outbreak of the war of 1914-1918. His qualities as a 
teacher have already been mentioned, and from the personal 
appreciations that follow there can be no doubt that he had 
a profound effect on those among whom he worked. He is 
surely to be numbered among the great clinical teachers 
of medicine whom Australia has produced. 


Maudsley was known and his eminence was recognized 
beyond the bounds of the Commonwealth. In 1912 he had 
the honour of being elected a vice-president of the Section 
of Medicine in the International Congress of Medicine, held 
in London. The late William Osler was President of the 
Section. Unfortunately Maudsley was unable to attend the 
congress and acted in absentia. He was President of the 
Section of Neurology and Psychiatry of the Eleventh Session 
of the Australasian Medical Congress held in Brisbane in. 
1920. 


Maudsley’s work in the war of 1914-1918 is well known. 
He served from 1914 until the armistice without a break. 
In 1918 he was in command of Number 1 Australian General 
Hospital at Heliopolis in Egypt and he visited Mudros and 
Gallipoli. During the latter part of the war he was con- 
sulting physician to the Australian Imperial Force, and 
together with the late Colonel Sir Charles Ryan constituted. 
a board to decide whether officers and men were fit to 
resume duty or should be sent back to Australia. Some 
important observations made by him on members of the 
Australian Imperial Force whom he boarded in England 
during the years 1916-1919 are published as an appendix to 
the third volume of Colonel A. Graham Butler’s “The 
Australian Army Medical Services in the War of 1914-1918’. 
He was decorated on several occasions. He was created a 
Companion of the Most Distinguished Order of Saint Michael 
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and Saint George and a Commander of the Most Excellent 
Order of the British Empire. At the end of the war he 
received the honour of knighthood, being created a Knight 
Commander of the Order of Saint Michael and Saint George. 
When the war was over Maudsley resumed his consulting 
practice and retired from his hospital appointment after 
reaching the age of sixty years. In 1934 he met with an 
unhappy accident from which he never made a recovery. 
He was taking his accustomed walk along Alexandra Avenue 
when he was knocked over by a motor-car. His head 
struck the pavement and he sustained a cerebral injury 
which clouded the last nine and a half years of his life. 


Henry Maudsley has gone from us and we do well to 
remember what manner of man he was, for it is by men 
such as he that medicine has been made a living thing and 
a power for good in the world. Matthew Arnold wrote that 
“greatness is a spiritual condition worthy to excite love, 
interest and admiration; and the outward proof of possessing 
greatness is, that we excite love, interest and admiration”. 
Henry Maudsley excited all three. 


CoLoneL H. Hume TURNBULL writes: Sir Henry Maudsley’s 
influence on medical work and education in Australia was 
profound and many men of world-wide reputation acknow- 
ledge gratefully their debt to him. He represented the 
highest standard of English medicine at a time when 
English medicine was at its best, and those who were 
privileged to work with him were very fortunate. 

During the years which he spent at University College 
Hospital after graduation he had made himself a master 
of clinical medicine and the physiological and pathological 
principles on which it was based, and by constant work and 
reading he maintained his knowledge right up to date. To 
any young man who returned from England full of self- 
importance because of the recent knowledge which he had 
gained, it was a chastening though delightful experience to 
talk over it with Henry Maudsley, when he would find that 
the master was conversant with all that had been done 
and by a few shrewd but kindly remarks could bring the 
fledgling back to earth and show him how much was left 
to be done and how far the best brains had already proceeded 
along his chosen path. 

He had the most marvellous memory and never forgot a 
student or a patient, and even in his busiest moments had 
time to help and advise those who appealed to him. 

He was not completely successful as a teacher of students, 
probably because he would not teach as true that which he 
felt to be still uncertain. The majority of students like 
dogmatism and a well-rounded tale, even if some of the 
steps which lead up to the conclusion have a shaky founda- 
tion, but he would not stoop to that, and if he did not 
know would say so frankly. As a result it was sometimes 
said that his conclusions were indefinite, but this view was 
never heard from his residents or those who followed his 
work closely. 

He would review all the features of a case clearly, and so 
far as the facts made it possible would express a most 
definite opinion, but pure guessing was outside his field. 
Nevertheless, in such of his cases as came to autopsy the 
ante-mortem diagnosis was very rarely found wrong and 
almost always was wonderfully complete and accurate. 

As a teacher of young graduates who worked with him 
as resident physician in his wards he was splendid. He 
visited his wards nearly every day and was always ready 
to help and advise at any time, and no competent resident 
ever failed to obtain a clear and convincing opinion on any 
case, accompanied by a review of knowledge on the subject. 

In 1914 he went to Egypt as senior physician of Number 1 
Australian General Hospital and later became consulting 
physician to the Australian Imperial Force, a position in 
which his very high standing in medicine in England as 
well as his wise judgement and knowledge was of 
inestimable value to the Australian Imperial Force and to 
Australia. His report on medical conditions and the causes 
of invaliding from Egypt written in 1915 might be applied 
with very little alteration to present matters. 

He spoke little at medical meetings and wrote very little, 
but his lectures on medicine were full of wisdom and know- 
ledge and many men have found their value in their later 
work. 

Those of us who had the good fortune to be closely 
associated with him in hospital and private work can never 
forget his constant help and encouragement, and the perfect 
dignity and honesty which adorned all he did or said. We 
can only be grateful for his life and example and try to 
pass on a little of the priceless heritage which he left us. 

The Melbourne Medical School never had a finer teacher 
and Australia has seen no greater physician. 





Sir ALAN NEWTON writes: Sir Henry Maudsley was beloved. 
revered and honoured by all who knew him well. The 
Melbourne Medical School owes him a debt of gratitude 
which can be repaid only by preserving the memory of his 
splendid character and thus fostering that tradition of wise, 
clever, modest, unselfish and unsparing work which was 
created by his example during his lifetime. There cannot 
be one of his former students alive today who, on learning 
of his death, will fail to remember with thankfulness the 
part played by this great physician in his education, and 
to recall lovingly personal memories of a noble man. It is 
my privilege to cherish many such memories. mind 
goes back to the time when Maudsley was perilously ill 
as a result of a lobar pneumonia and I was one of his 
clinical clerks. His chief anxiety, in his conscious moments, 
was centred in the treatment of the sick poor who were in 
his public hospital wards and the welfare of the students 
who were under his control. I was sent for to answer 
questions about these matters and shall never forget the 
picture of a leader of my profession, sick unto death, gasping 
out inquiries about the progress of the humblest and the 
lowliest of his patients. 

He did not tolerate slackness and inefficiency, but was 
quick to praise good work. None who were present will 
forget the almost lyrical praise bestowed upon a student, 
who had made a diagnosis of a gumma at the base of the 
right lung, when this opinion was confirmed in the post- 
mortem room. It has been said that Maudsley himself 
would never make a positive diagnosis. Nothing was farther 
from the truth. It was his modest habit to prefix his 
opinion with the words, “Some people think that .. .”, which, 
to those who knew him, meant that the statement thus 
qualified was his fixed conviction. 

Few men had such a wide and accurate knowledge of 
medical literature. It was the playful habit of his house 
physicians to seek out articles in little known journals in 
order to mention these in Sir Henry’s presence, in the hope 
that he would not have heard of the suggestions made 
therein. To the best of my knowledge they never succeeded; 
he had always read the articles himself. 

I have many other pleasant memories of Sir Henry 
Maudsley as a senior colleague on the hospital staff, as a 
consultant to the Australian army in the 1914-1918 war, 
and, above all, as a brilliant physician, which make me 
realize to the full our good fortune that this outstanding 
graduate of University College Hospital should have chosen 
to come to our medical school. Let us give him the 
immortality which he would desire by keeping his memory 
green as long as the school shall live. 


Dr. KonraD HILLER writes: Sir Henry Maudsley entered 
the clinical teaching world of the Melbourne Hospital in 
1903, when he was elected by subscribers to a position of 
indoor physician, and from that time till his retirement in 
1919, with the exception of the years when he was on active 
service in the last war, he and the late Sir Richard Stawell 
bore the brunt of the teaching of clinical medicine in that 
institution. 

His methods of teaching were not spectacular, but rather 
deliberate and studious. Of his popularity in this respect 
the army of students that followed him round the wards 
was ample witness. Whenever the opportunity offered, he, 
with his clinical clerk, followed his fatal cases to the 
mortuary for the post-mortem examination. As a 
diagnostician he was astute and sound. Like all physicians 
of long and varied experience, he was careful in assessing 
the future of his patient, though on one occasion at least 
when at the end of a consultation in which he had given a 
very positive and grave prognosis, his other consultant, who 
himself was a canny Scot, was heard to say: “Maudsley, you 
have changed”, and when asked in what way, he was met 
with the answer: “Why, you have left yourself no loophole 
of escape.” 

He was a great friend and admirer of the late Sir Harry 
Allen, whose work in bringing the Melbourne Medical School 
to its present high level he regarded as monumental. 
Maudsley, however, himself nobly performed his part in 
maintaining that level, and so future generations will regard 
him. 


Dr. A. E. Rowpen WHITE writes: When Sir Henry 
Maudsley was appointed at the beginning of this century to 
the senior indoor staff of the Melbourne Hospital, it was an 
important event in the Melbourne Clinical School of 
Medicine. Up to that period neurological teaching was 
almost neglected, and his appointment was warmly welcomed 
by the students and post-graduates. His distinguished 
personality and enthusiasm greatly impressed his large 
classes, and in spite of a somewhat hesitant manner, it 
soon became clear to everybody that “he had the goods”. 
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the long period of years he was 
associated with the Melbourne Hospital, it is interesting to 
record what a large number of the younger members of 
the medical profession engaged his friendship, and it became 
a great event for one of his numerous friends to accompany 


In looking back over 


him home by way of the riverside walk. The hour then 
was full of interesting experiences and teeming with know- 
ledge of his extensive reading. There did not appear to be 
a subject with which he was not thoroughly conversant, and 
he always was able to give one a précis of the literature of 
recent scientific advances. His kindly warm-hearted au 
revoir was always a reminder often to seek him out on 
these excursions for knowledge and advice. 





EDWARD ALAN MACKAY. 





We regret to announce the death of Dr. Edward Alan 
Mackay, which occurred on April 18, 1944, at Toorak, 
Victoria. 


Raval, Wilitary and Ait Force. 


CASUALTIES. 











ACCORDING to the casualty list received on April 19, 1944, 


<aptain N. C. Derkenne, A.A.M.C., Hamilton, New South 
Wales, has been transferred from the “dangerously ill” 
list to the “seriously ill’ list. 


According to the casualty list received on April 19, 1944, 
Major M. H. Thomas, A.A.M.C., Manly, New South Wales, 
has been removed from the “seriously ill” list. 

According to the casualty list received on April 22, 1944, 
Captain M. A. Gardner, A.A.M.C., Ryde, New South Wales, 
who was placed on the “seriously ill” list, has been trans- 
ferred to the “dangerously ill” list. 





DECORATIONS. 





Kiernan John Joseph Dorney, A.A.M.C., has been 


Major 
in 


awarded the Distinguished Service Order for bravery 
action in New Guinea. 





ominations and Elections. 





THe undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Lusby, Mary Gwenyth, M.B., BS., 
113th Australian General Hospital, Concord. 
Welch, Edwin Steuart, M.B., B.S., 1926 (Univ. 
bourne), Tumbarumba, New South Wales. 


1939 (Univ. Sydney), 
Mel- 





The undermentioned has applied for election as a member 
of the Tasmanian Branch of the British Medical Association: 


Meagher, Kevin James, M.B., B.S., 1941 (Univ. Mel- 
bourne), 11, Norfolk Crescent, Sandy Bay, Hobart. 


-- a — 


Books Received. 





Parts I and II; Fourth 


“Catechism Series: Public Health” ; 
x 5”, pp. 136. 


Edition. Edinburgh: E. and 8S. Livingstone. 7” 


Price: is. 6d. net each part. Postage 34d. 

“Catechism Series: Physiology’, Part I; Fifth Edition, revised 
and rewritten. Edinburgh: E. and 8. Livingstone. 7” x 5”, pp. 
84. Price: 1s. 6d. net. Postage 3d. 

“Catechism Series: Mental Diseases’; Third Edition. 
Edinburgh: E. and 8S. Livingstone. 7” x 5”, pp. 86. Price: 
Is. 6d. net. Postage 3. 

“Holland Afloat’, by H. George Franks; Fourth Edition; 


London: The Netherland Publishing Company, Limited. 
183, with ilustrations. 

Book of Physical edited by 
1943. Chicago: Book 
7” x 49”, pp. 414, with "Ginetracions. 


1943. 
99” x 6”, pp. 
“The 1943 Year 


a: 
Richard Kovaks, M.D. ; 


lishers, Incorporated. 7 
Price: 


$3.00 


Pub- | 





Diary for the Month. 





May 2.—New South Wales Branch, B.M.A.: Organization and 
Science Committee. 

May 3.—Victorian Branch, B.M.A.: Branch Meeting. 

May 3.—Western Australian Branch, B.M.A.: Council Meeting. 

May 5.—Queensland Branch, B.M.A.: Branch Meeting. 

May 5.—Victorian Branch, B.MA.: islative Subcommittee. 

Mayr 9.—New South Wales Branch, B.M.A.: Executive and 
Finance Committee. 

Mayr 9.—Tasmanian Branca, B.M.A.: Branch Meeting. 

May 12.—Queensland Branch, B.M.A.: Council Meeting. 

May 12.—Victorian Branch, B.M.A.: Ethics Subcommittee. 

May 15.—Victorian Branch, B.M.A.: Hospital Subcommittee. 

May 15.—Victorian Branch, B.M.A.: Finance Subcommittee. 

May 16.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 

May 16.—Victorian Branch, B.M.A. : Organization Sub- 
committee. 

May 17.—Western Australian Branch, B.M.A.: Branch Meeting. 

May 18.—New South Wales Branch, B.M.A.: Clinical Meeting. 

May 18.—Victorian Branch, B.M.A.: Executive Meeting. 

May 23.—New South Wales Branch, B.M.A.: Ethics | ear rrvengy 

May 24.—Victorian Branch, B.M.A.: Council Meetin 

May 25.—New South Wales Branch, ye Branck Meeting. 


May 26.—Queensland Branch, B.M.A.: Council Meeting. 





Wedical Appointments: Important Motice. 





MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having communicated 
with the Honorary Secretary of the Branch ——— + : th 

ssociation, 


the Medical Secretary of the British Medical 

Tavistock Square, London, W.C.1. 

New South Wales Branch (Honorary Secretary, 135, uarie 
Street, Sydney): Australian Natives’ Assoc iation ; — 


and District United Friendly Societies’ — 

United Friendly Societies’ Dispe ethan and and 
Petersham United — Souietios™ Dispensary Man- 

chester Unity Medical Dispenviag Institute, ‘Oxford 

Street, Sydney; North “Syaney Friendly Societies’ Dis- 

i ited; People’s Prudential Assurance Company 
mited ; Phenix Mutual Provident Society. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
Hast Melbourne): Medical Services Limited ; 
all em tos gg or Medical Dispensersee ; Australian Prudential 

Associati Proprietary, Lim ited: Federated Mutual 
Medical Benefit Society; Mutual National Provident Club; 
National Provident Association; Hospital or other appoint- 
ments outside Victoria. 

Queensland Branch (Honorary Secretary, B.M.A. House, 225, 
Wickhdm Terrace, Brisbane, B.17): Brisbane Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Institute. Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement 
to the Council before signing. 

South Australian Branch paearesy Secretary, 178, North 
Terrace, Adelaide): All appointments in South 
Australia ; all Contract Practice appointments in South 
Australia. 

Western Australian Branch (Honorary Secretary, 205, Saint 
George’s Terrace, P : Wiluna Hospital; all Contract 
Practice appointments in Western Australia. 


Editorial Motices. 


Manuscaipts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to Tus 
— JoOWRNAL OF AUSTRALIA alone, unless the contrary be 
tated. 

All communications should be : oy ~- to the Editor, Tus 
MepicaL JOURNAL or Australia, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 

Members and subscribers rr requested to notify the Manager, 

Tus MepicaL JOURNAL oF AuvusTRalLia, Seamer Street, 
New South Wales, without delay, of any 
delivery of this journal. The 
responsibility or recognize any claim arising out of non-receipt 
of a unless such a notification is received within one 
mon 

SuBscCRIPTION Ratss.— Medical 





students and others not 
in virtue of 
Association 


and are renewable 
Rr Australia and 68 te abroad ger enunm payable tn abenmen. 








